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1. Introduction

This manual describes the Quality Assurance Program
in use at Canton Analytical Laboratory, Inc. , Ypsi lant i ,
Michigan. It is intended for review by our clients
and potential clients and internally as a reference
for company personnel.

The information herein contained is the confidential
property of Canton Analytical Laboratory, Inc. We ask
that no copies of this document be made without the
wri t ten consent of Canton Ana lyt i ca l Laboratory, Inc: .



2. Purpose and Scope

The purpose of quality control is to monitor and control
the generation of data. This program ensures that
correct methodology, proper calibration and systematic
quality control procedures are used. This manual
describes in detail the analytical methods, laboratory
services, instrumentation, glassware, reagents, analyt-
ical performance, sample handling, data processing '
and reporting! safety procedures, etc. which are all
part of a comprehensive quality control program.
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3. Analytical Methods

Most of the analytical methods used by Canton Analytical
Laboratory have been documented by the Environmental
Protection Agency (EPA) as approved methodologies.
Other methods are used for special projects.

An extensive list of sources employed may be found
in the Reference Section.

Methodologies used for specific analyses are documented
in Table I.

The methods which are routinely used, are contained
in a Canton Analytical Laboratory Approved Methods
Manual. As new methods attain acceptance, they are reviewed,
changed as necessary, and become part of the "approved
methods". The manual is reviewed and upgraded on an annual
ba.s is.
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4. Sample Handling, Data Processing and
Reporting of Results

Each sample entering the Laboratory is assigned a
number. This number is affixed to the sample container
and recorded into a sample log book. The samnle
number, c-lient, client sample identif icat ion, descrip-
tion of sample, date received, date report requested,

.parameters requested, and all necessary information
about the samples arc entered in the log book. A
laboratory data sheet is completed for each group of
samples received and accompanies the samples to the
laboratory. A laboratory dat'a sheet is shown in
F igure I.

The sample is split and preserved as required (see
Table II for details). Work order sheets arc prepared
by recording the sample number in the left hand column
and placing a diagonal slash under the appropriate
parameter List ings. Examples of work order shorts
are shown in Figures 2A - 2E. Samples with short
holding times are delivered immediately to the
designated analyst. All samples requiring refr igerat ion
are.stored at 4°C until testing is completed; any rema in ing
sample is removed to ambient storage and retained for
a minimum of thirty days.

Analysts record their work in permanent record books.
There is a book provided for each parameter tested by
the Laboratory.
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4. Sample Handling, Data Processing and
Reporting of Results Continued

As the requested testing is completed, the analytical
results are compiled on the laboratory data sheets
and the Work order forms are completed by marking an
X in the appropriate parameter listings, indicating
completion.

Completed laboratory data sheets are routed to the
Sample Coordiator. The report is then reviewed by
the Quality Assurance Coordinator for calculation
errors, proper significant figures, and de t e c t i on l i m i t -
Performance of quality control is verified as descr ibed
in Sections 6 and 7.

The report is then typed and reviewed by the Qual ity
Assurance Coordinator. The report is forwarded to the
Laboratory Director for approval before being sent to
the client.

The flow of work in the laboratory is shown in Figure 3.
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CANTON ANALYTICAL LABORATORY SAMPLE FLOW CHART
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Sample is received by laboratory

Sample is logged and labeled

Sample is preserved and stored
as required

Sample is Analyzed

Sample is retained for a
minimum of 30 days

Quality Control data is
checked

Quality Control Data
is logged

Reports & Data Sheets
permanently stored.

Workorders and Lab Data
Sheets are prepared

Results are calculated

Data is compiled by
Sample Coordinator

Report is typed by
Laboratory Secretary

Report and data Sheets
reviewed by Qual i ty Contro l
Manager and Laboratory
Director.

Reports sent to customer,

12
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5. Sample Bottles, Preservation and Holding Times

Canton Analytical Laboratory makes available to its
clients both sample bottles and preservatives. A
sample container requisition form is shown in Figure 4.

Canton Analytical Laboratory follows preservation,
bottle and holding time guidelines described in EPA
Technical Addition to Methods for Chemical Analysis
of Water and Wastes. EPA-600/4-82-055, Dec. 1 9 8 2 , with
the exception of using glass bottles only for phosphate
where possible. Standard Methods for the Examination of
Water and Wastewater , 15th Ed . , pg . 412 states , "Do not
store samples containing low concentrations of phosphorus
in plastic bottles unless kept in a frozen state because
phosphate may be absorbed onto the walls of plastic
bottles." The method of preservation along with the type
of bottle, volume of sample required and holding time for
each parameter is given in Table II.



SAMPLE CONTAINER REQUEST FORM

Client:
Date:
Date Req. By:
Ship: _
Deliver: ___
Pick Up: ___

UPS

dumber of Sites:
Requesting Employee:
Other Info:

Other

Parameter:

Quality Bottle Type Preservative

Final Disposit ion: Deliver
Pick-Up
Shi pped

Figure 4
Sample Container Request

Form

Employee:
Date:
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6. Chain of Custody Procedure

A. Introduction
The protocol developed by the USEPA (Appendix A) has
been used as the framework for developing this procedure
It ' s purpose is to provide an accurate written record
which can be used to trace the possession and handling
of the sample(s) from collection through analysis and
introduction as evidence.

A sample is in someone's "custody" if:
1. It is in one's actual physical possession,

or
2. It is in one ' s view, after being in one ' s

physical possession, or
3- It is in one's physical possession and then

locked up so that no one can tamper with
it, or

4. It is kept in a secured area restricted
to authorized personnel only.

B. Sample Collect ion, Handling, and Identification
A minimum number of people will be involved in sample
collection and handling. In all instances, this
will include the sample col lector(s) , the sample
custodian, and the analyst(s).

15



6. Chain of Custody Procedure Continued

B. Sample Collection, Handling, and Identification
Continued

A Field Sampling Report and Chain of Custody Form
(Figure 5) will be complete at the time of sample
collection by the sample collector(s).

All records and labels (Figure 6) will be filled
out legibly in ink.

C. Transfer of Custody
Samples and records wi l l be kept in "custody" as
described above. When transferring the possession
of the sample(s) , the transferee must sign and record
the data and time on the Chain of Custody Record.
Every person who takes custody must fill in the appro-
priate section of the Chain of Custody Record.

All samples sent to the laboratory must be accompanied
by the Chain of Custody Record and other pertinent
forms. A copy of the forms should be retained by
the originator (either carbon or photocopy).

Shipping receipts are retained as part of the permanent
chain of custody documentation.
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FIELD SAMPLING REPORT
&

CHAIN OF CUSTODY RECORD
k Customer:

C Plant Loc«
Site Desci

L Date :

it ion:
ription: »

r» "~ Sample .
^ 1

I —— ' ————L 3

B
.-: —————
-^ ___6

E 7
QO

r 9I.

Quantity

——————————————

f Composite

Time, ————————————— |

—————————————

—————————————

—————————————

—————————————

Dispached By:0 Method of Shipment:
r" Relinquished By: Signature

Relinquished By: Signature

Relinquished By: Signature

r

By
, —————————— 1

Comments

1
[Date 1Timej Received at Lab By: Date Time

11
Received By: Signature

Received By: Signature |

Received By: Signature
1

^^pSIS OF FOOD AND WATKK-

Figure 5
Field Sampl ing Report
For Cha in of Custody
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6. Chain of Custody Procedure Continued

D. Laboratory Custody Procedure
Carol Sanford is the designated COC Custodian and
Sandi Sibbitt is the alternate designated to act as
custodian in the custodian's absence. . All incoming
samples are received by the custodian who indicates
receipt by signing the accompanying custody forms
and retains the signed forms as permanent records.

Permanent log books are maintained by the custodian
for each and every sample.

All chain of custody records and samp If.s are kept
under lock and the keys are kept by the COC cus tod ian .
The custodian shal l see that samples are properly
stored and maintained prior to analys is .

Distr ibut ion of samples to the analysts wil l be made
only by the custodian. To remove .samples fron storage
the analyst must sign for the samples on the c h a i n
of custody log sheet (F i g u r e 7). The sample log
sheet wil l be maintained by the custodian. Chain
of custody samples must be returned to the* custodian
and to secured storage at the end of each day or. when
analyses, are completed.
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CHAIN OF CUSTODY SAMPLE LOG SHEET

f Project Sample Signature of Analyst Tiae
I Ki»"ber________Nuabers____Responsible for Saaples___Date____Out In

Figure 7 -————————————————————————• ————
Chain of Custody
Sample Log .. ____________________________ 20
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6. Chain of Custody Procedure Continued

D. Laboratory Custody Procedure Continued
Analysts must maintain sample custody as described
in the introduction.

All analytical work is recorded in chain of custody
log books. The books are distributed to the ana lys t (-O
by the custodian. The log books must be returned
to the custodian and to the secured file at the end
of each day or when analyses are completed. The unused
portion of samples will be retained under "custody"
until destroyed or returned to the c l i en t . All laboratory
records v» i L I be reta ined in the locked cha i n of cn ^ fodv
file.

E. Laboratory Security
All laboratory doors will be kept Locked to assure
access to laboratory employees only or non-employoes
accompanied by a Laboratory employee.[i



7« Monitoring Analytical Performance

A1.1 routinely performed tests are subject to initial
evaluation of precision and accuracy. In addit ion,
daily monitoring of precision and accuracy is done
to assure conformance to acceptable levels.

The design of the daily quality control includes:
1. Blanks and appropriate standards are analyzed

with each set of samples.
2. Ten percent of the samples are run in duplicate

for the documentation of precision.
3. Ten percent of the samples are spiked to

document the recovery and apparent, act.-urary
of the method.

4> Where applicable, stable control samp IOH
of known content are analyzed with each
group of samples.

5. Blind samples are submitted to the laboratory
without the analysts having knowledge of
their origin.

The data gathered from these routine evaluation's is
used to calculate and maintain both precision (R)
and accuracy (P) control limits. These tabulations
provide the data rejection Criteria for normal laboratory
operations. Should the results of replicate or spiked
analyses fall outside control limits, the system is
thoroughly evaluated, correct ive action taken, suspect
data rejected and these samples are reanalyzed pr ior



0r
c
D
0r.i

7. Monitoring Analytical Performance Continued

to reporting. The data tabulations are valuable not
only because they provide a current status report
on the quality of results but because they are an
excellent trouble- shooting tool in alerting the labora-
tory to trends in accuracy and precision of data before
out of control situations occur. In addit ion, they
provide documentation of the levels of 'prec is ion
and accuracy at any point in time should the va l id i ty
of analysis be questioned at a later date.

It is the responsibility of the analysts and Quality
Assurance Coord i na to r- to see ( .h . i l p i-esrr i be< l qua 1 i t>
control is performed properly and duly recorded.

Recent quality control records for all parameters
regularly determined in the laboratory are ma inta ined
in designated ring binders and are kept in the off i ce
area adjacent to the Laboratories (Figure 8) .

Older records are in file storage boxed in the record
storage room.



CANTON ANALYTICAL LABORATORY
PRECISION AND ACCURACY QUALITY CONTROL DATA
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8. Instruments and Calibration

Canton Analytical Laboratory maintains all instruments
and major equipment on specified calibration schedules.

Oven and incubator temperatures are checked each
day of use. If a trend in inaccuracy is found which
cannot be corrected by laboratory personnel, profes-
sional service is obtained.

Analytical balances are checked with Class S weights
monthly. If inaccuracies are found that cannot be
corrected interna l ly , profess ional s erv i c e s are
obta Lncd .

Atomic absorption spectrophotometers are ca l ibrated
for each metal analyzed and a record is kept of instrument
response. Should a lack of sens i t iv i ty or other malfunct ion
be detected that cannot be corrected in-house, profess ional
service is obta ined . Serv ice contracts are ma in ta ined
for these instruments.

j
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8. Instruments and Calibration Continued

UV/viaible spectrophotometers are checked with standard
solutions before use'. If malfunctions cannot be
corrected, professional service is obtained.

Gas chromatographs are calibrated before use for
sensitivity and accuracy. If the required sensitivity
cannot be obtained, prescribed maintenance procedures
are initiated. If instrument response is not enhanced
to the desired level, professional service is obtained.

li
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9. Chemicals, Solvents and Gases

The purity is specified for all chemical reagents,
solvent and gases used in the laboratory. ACS
analytical reagent grade chemicals are specif ied
for most test methods.G Standard solutions are stored in borosil icate glass

f bottles or polyethylene containers, which ever is
*- appropriate. Containers are dated and initialled by

C
^^ the preparer. When prescribed shelf-lives are reached,

solutions are discarded and freshly prepared.

Ict

All organic and inorganic chemica ls are dated upon
arrival at the laboratory to monitor shelf l i f e .

Fuels used for atmoic absorption are commerc ia l grade.
Nitrogen and Argon carrier gasses are high pur i ty
dry grade. Nitrous Ox id e Ox idan t is anesthet i c grade.
Air supplied by a compressor passes through a d r i e r - and
a filter to remove oil, water and trace metals .

The nitrogen, air and hydrogen used for gas chroma-
tography applications are ultra high purity.

The total organic carbon analyzer requires
high purity-dry nitrogen.

Ultra high purity carbon dioxide and oxygen ga.ses a r t -
used for total organic hal ide ( T O X ) .



10. Water

There are two grades of reagent water used in the
laboratory. The ASTM criteria for reagent water type-
is shown in Table III and taken from ASTM D I I93-77 .

The tap water used in the laboratory is from the
Ypsilanti water supply. Its primary use is for the
washing of glassware.

The water is checked daily to determine that the proper
quality is being maintained. A permanent record of
the spec if ic conductance of the de ion ized wat«>r i *
kept in a control book.
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11. Glassware Cleaning Procedures

The cleaning method for glassware Is dependent upon
the use to which it will be put. General use glass-
ware is washed in a dishwasher with hot water and
nonphosphate detergent. It receives a final dist i l led
water rinse.

Detailed washing procedures used for laboratory glass-
ware are given in Appendix B.
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12. Personnel

The laboratory is operated by an experienced staff.
The laboratory staff is supplemented by P h .D . level con-
saltation in quality control, radioactivity, microbiology,
industrial hygiene, and limnology. These consultants
are ava-ilable for work on any cl ient 's project and supplement
the routine work of the laboratory. All staff resumes are
available for inspection upon request.
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13. Facilities and Expertise

Canton Analytical Laboratory was established in 1977
as an analytical laboratory specializing in environmental
analysis of water, wastes, and hazardous substances.

The laboratory contains approximately 6 , 0 0 0 square
feet of space and is equipped with modern instrumentation,
traditional wet chemistry set-ups, and spec ia l ized
apparatus.

»

The laboratory has considerable experience in the•
analys is of water , wastewater , s ed imen t , a i r - , sewage
sludge, industr ia l wastes , gases, coa l , and pe t ro l eum
products as we l l as experience In the col lect ion of
samples. Canton Analytical Laboratory prides itself
in offering these analyses in a timely and cost e f f e c t i v e
manner. Turn-around time for most analyses is less than
one week. Canton Analytical Laboratory uses e x t e n s i v e -
quality assurance methods designed spec if ica l ly for-
each project in addition to an extens ive in-house
quality assurance program. In addition, Canton Analy-
tical Laboratory participates in the ERA qual i ty assurance
programs. Canton Analytical Laboratory is certified
by the Michigan Department of Publ ic Hea l th for
drinking water analysis^and for the analysis of lead
in blood.



14- Safety

It is dangerous to assume that personnel at any level
of work have adequate information about laboratory
safety. Little emphasis is placed on safety or
toxicology in college chemistry curriculunts. For this
reason, Canton Analytical Laboratory has developed
a Comprehensive Safety Program (Appendix C).

Each employee is expected to familiarize herself/
himself with the safety rules and regulations and is
responsible for safety on the job for himself and
Fe l l ow workers .

Management is responsible for providing safe operat ing
conditions.
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Parameter
Ac i d i l >

A I ka l i ni(y

Bactcr i a
Co I i form,foca l
Co I i form , Lota I
l o c a l Streptococc i
Standard PI ate ,Count

Boron
IIcom ide
ChI or i do
ChI or i no
Cyan i de

Di .s.so I vc-d Oxygen
KI nor i do

TABU; i
ANALYTICAL METIIOMiLOKY

CANTON ANALYTICAL LABORATORY
Method De t e c t i o n Limit
Potent iometri c

Potent iometrio

Membrane f i Itor
Membrane f i l t e r
Membrane f i Iter
Agar
Curcumi n , Color imetr i c
T i tr imetr i c

0 . 0 1 mg/l as

2 nig /I as
Ca( (i

«.*

Nogat i ve
Negat i ve
Negat i ve
Negat i ve
0. I mg/l
2 mg/l

T i t r i m e t r i c . S i I v e r N i t r a t e 2 mg/l
Ti tri metr i c , DPD 0 . I mg/l
T i t r im e t r i c ,S i Ivcr Ni trate O. I mg/l
Color ime t r i c , Barb i t t i r i c A c i d 0 . 0 1 mg/l
Mod i f i e d K i n k i e r
Di si i I I at i on Co I I

by SPADNS

0.5 ing /I
O . O S n i g /I

Reference
Method 3 0 5 . I - U . S . EPA

Method 3 1 0 . I - U . S . EPA

1

I

Page 937-Standard Methods
Page 928-Standard Mrthods'

t
Page 944-Standard Methods'
Page 908-Standard Methods'
Method 2 1 2 . 3 - U . S . EPA 1

Method 3 2 0 . I - U . S . EPA 1

Page 303-Standard Methods'
*•

P"ge 332-Standard Methods
P«'ge 317-Standar-d Methods'

2

Method 3 6 0 . 2 - U . S . EPA
3°3--Standard Methods 2



Parameter-

Hardness , tnta 1

Hydrogen i o n , pH
Iod i de

Meta l s
A I umi i it im
Ant i me my

Arsen i e
Bar i urn

BeryI 1 i urn
Ri smnth
Cadm i urn
("a I r i um
rhromi um

Chrom i um , h e x a v a I e n t
Coha l t
('opp«;r

TABLE I
ANALYTTCAL METHODOLOGY

CANTON ANALYTTCAL LABORATORY
Method Detec t ion Limit
Ti t r im e t r i c ,EDTA
Electrometr ic :

Colnr imetr i c

Atomic Absorptl im , f 1ame
Atomic Absorp t i on , f I ame
Atomi c Absorption , hydr- i de
Atom i c Absorpt ion , I' I ame
Atom i c Absorpt i on , I" I ame
Atom i c Absorpt i on , i* I aim:
Atomic Absorpt i on , I'I ame
Atomic : Asborpt i on , I' I amo .
Atomi c Absorpt i on , 1° I ame
Co lo r imotr i c
A torn i i: Absorpt i on , I' I aim-
Atom i <: Absorpt i on , 1° I am<;

5 ms/l
0 . I un i t
O . I mg/l

Reference
Method 1 3 0 . 2 - U . S . EPA
Method 1 5 0 . 1 - U . S . EPA

I
I

Page 397-Standard Methods'

Method 2 0 2 . 1 - U . S . EPA
Method 2 0 4 . I - U . S . EPA
Method 2 0 6 . 3 - U - S . EPA
Method 2 0 8 . 1 - U . S . E P A 1

Method 2 1 0 . I - U . S F .PA 1

QPerk i n -E Im e r Manual
Method 21 ;\ . 1 - U . S . EPA
Method 2 1 5 - I - U . S . EPA
Method 2 1 8 . 1 - U . S . EPA

I
1

1
1
I

P«. 187-Standa rd Methods'
Mirthod 2 1 1 ) . I - U . S . F .PA 1

Method 2 2 0 . I - U . S . F .PA 1
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TABLE I
ANALYTICAL METHODOLOGY

CANTON ANALYTICAL LABORATORY
Parameter

1 run

Lead
1. i th i um
Magnes i um
Manganese

Mercury
Mo 1 ybdenum
N i c k e l
Potass i um
Se 1 en i um

S i 1 i con

S i 1 ver

Sod i um
1 ha 1 1 i um
1 in
1' i tan i um

Method
Atomi c
Atomic
Atomic
Atomic
A t om i c
Atomic
Atomi c
Atomi c
Atomi c
Atom ie
Atomi c
Atomic
Atomi c
Atom i c :
Atomi c
Atomi c

Detect ion Limit Reference
Absorpt
Absorpt
Absorpt
Absorpt
Absorpt
Absorpt
Absorpt
Absorpt
Absorpt
Absorpt

i on ,
ion ,
ion ,
ion ,
ion ,
i on ,
i on ,
ion ,
ion ,
ion ,

Absorpt ion ,
Absorpt i on ,
Absorpt
Absorpt
Absorpt

Absorpt

i on ,
i on ,
i on ,
i mi ,

flame
flame C
f 1 ame
flame
f lame
cold vapor
flame
flame
f 1 ame
hydr i do
f lame
f 1 ame
f 1 ame
f 1 ame

f 1 ame
1' 1 ame

0 . 0 2 mg/l

^ ĵn^)
0 . 0 1 mg/l
0 . 0 5 mg/l
0 . 0 1 mg/l

0 . 0 0 0 5 mg/l
0 . 1 0 mg/l
0 . 0 2 mg/l
0 . 0 2 mg/l
0 . 0 0 1 mg/l
0. 1 mg/l

0 . 0 1 mg/l
0. 1 mg/l
0 . 0 2 mg/l
1 . 0 mg/l

*

0 . 1 0 mg/l

Method
Method

236 .

239 .

1
1
-U.
-U.

S.
S.

EPA 1

EPA 1

Perk in -Elmer Manual
Method
Method
Method
Method
Method
Method
Method

2 4 2 .
2 4 3 -
2 4 5 .
246 .
249 .
2 5 5 -
2 7 0 .

1
1
1
1
1
1

-u.
-u.
-u.
-u.
-u.
-u.

3-U .
Perk in -Elmer
Method
Method
Method
Method

Method

2 7 2 .
2 7 3 -
27 ' » .
2 X 2 .
2 *3 .

1
1
1
1
1

S.
S.
S.
S.
S.
S.
S.

Manna
-U.
-U .
-U .
-U .
-U .

S.
S.

S.
S.

S.

EPA 1

EPA 1

EPA 1

EPA 1

EPA 1

EPA 1

EPA 1

I9

EPA 1

l i l 'A 1

EPA 1

KI 'A 1

I - P A I



Parameter

V.mad i nm

7 i nc

N i trogon
Animoii i a

K j e l d a h l

Ni t r a t c -N i t r i t e
N i t r i t e

Oxygen Demand
HOD (B i o c h em i c a l

Oxygen Demand )
COD (Ch em i c a l Oxygen

Demand )
O i I and Create

Ph e n o l s

Phosphorous
Orthophosphate

lot a I

TABLE [

ANALYTICAL METIIODOLOC.Y
CANTON ANALYTICAL LABORATORY

Method Detection Limit
Atomic Absnrp t i on ,F1ame
Atomi c Absnrpt ion , f Iame

Manual Ness ler i /.at i on
Manual Potent inmetr i c
Col o r ime t r i c .Automa t ed

Phenate
Cadmium Reduct ion
Manual Co I o r i m e t r i c

Mod i f i e d Wi n k I or

I' i tr i metr i c
Extrac t ion-Grav ime t r i c
Spcctrophotomctr i c , MB III
w i t h l ) i s t i I l a t i o i i

Co I ori me t r i r. Stannons
Ch I 01- i tie

I'ersn l l 'ate I) i go si i on
Co I or i met r i <• , SI annoii.s
Ch l o r i d e Red

0 .2 mg/1
0 . 0 1 mg/l

0 . 0 1 mg/l
0 . 0 5 mg/l

0.2 mg/l
0. 10 mg/l
0 . 0 0 5 mg/

1 .0 mg/l

0 .2 mg/l
0 . 0 0 1 mg/l

0 . 0 1 mg/l
0 .001 ! mg/l

Reference
Pg- 257-Standard Methods'
Method 2 8 9 . 1 - U . S . EPA 1

Method 350 .2 -U .S . EPA
Method 3 5 0 . 3 - U . S . EPA

Method 3 5 1 • I - U . S . EPA
Method 3 5 3 - 5 - U . S . EPA
Method 3 5 4 - I - U . S . EPA

I
I

Page 543-Standard Methods'

Method 4 I O . I - U . S . tPA
Method 4 1 3 . I - U . S . EPA

I
I

Method 4 2 0 . 3 - U . S . EPA 1

Pg. 4 17 -S t a n d a r d Methods'
f

Page 41 .5 & 417-St a n d a r d Methods'
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Parameter

Urs i due
Total
Total , Volat. i le
F i I t e r a b l e
Non-F i I t erab le

Spec i f i c Conductance
Sulfate
Su l f i d e

Surfactants
Tann i ii & Li gn i n

Tota l Organ i c Carbon
I iii b i d i ty
Organ i c Compounds

PurgcahIe Halocarbons

Piirgeab I <• Aromat i es

Method

TABLE I
ANALYTICAL METHODOLOGY

CANTON ANALYTICAL LABORATORY
Detect ion Limit

Gravimetr ic
Gravimetr i c
Gravimetric
Grav imetric
Wheatstone Bridge
Turbid imetr ic
Methylene blue photometric
Col or imetri c,Methy Iene blue
Co I ori metri c

UV Persu lfate Ox i d a t i o n
NepheIometr i c

Gas Chromatography

Gas Chromatograpl iy

I m«/l

I
1 mg/l
O . O S umhos/cm
1 mg/l
0 . 0 2 mg/l
0 . I mg/l

Reference

Method 160 .3 -U .S . ERA
Method 160 .4 -U .S . EPA
Method I60 . I -U . S . EPA
Method 160 .2 -U . S . EPA
Method I 20 . I -U . S . EPA
Method 375 .4 -U . S . EPA

I
I
I
I

Pg. 503-Standard Methods'
Method 4 2 5 . I - U . S . EPA 1

*
O.I mg/I as Tannin Pg. 607-Standard Methods'
0.3 mg/l a s L ign in
2.0 mg/I
O. I NTU

Method 4 1 5 . 2 - U . S . EPA
Method I 80. I -U . S . I .PA

Acro l c i n/Acry lon i tri I «> (Jas Chromatograpl iy

va r i e s with l eve l Method 60 1 - 1 1 . S . E
of interference
v a r i e s w i t h l eve l Me'thod 6 0 2 - U . S . f,PA
of i ulerference
va r i e s w i t h level Method 603 - l l . S . EPA
of i nterf erent:e

10



L—i cm

Parameter
Pheno l s

fhtha 1 a ( o Esters

N i trosam i nes

Organorh I or i ne
Pos t i r i d e s & PCBs

Ni t r o a r oma t i c s and
Isophorone

Po lynn c I oar Aromat i c
Hydrocarbons

Ha I oethers

Ch l o r i n a t e d Hydro-
carbons

Tota l Organ i c Ha I ide

Method

TABLE I
ANALYTICAL METHODOLOGY

CANTON ANALYTICAL LABORATORY
Dete c t i o n Limit

Gas Chromatography

Gas Chromatography

Gas Chromatography

Gas Chromatography

Gas Chromatography

Gas Chromatography

Gas Chromatography

Gas Chromatography

var i e s with level
of interference
va r i e s with level
of interference
var i e s with level
of Interference
var i e s with level
of interference
var i e s with level
of interference

var i e s with level
of interference
v;«r«es with level
of interference
var i e s wi th level
of interference

Reference
Method 604 -U . S . EPA 1 0

Method 606-U . S . bPA 1 0

Method 607 -U . S . 1 % 1 'A 1 0

Method 6 0 8 - U . S . EPA10

Method 600-U . S . EPA 1 0

Method 6 1 0 - U . S . EPA 1 0

Method 6 1 I - U . S . EPA10

Method 6 1 2 - U . S . EPA1 0

Pyro I y s i s/Mic ro con I ome t ry O . O O S Method 4 5 0 . 1 Inter im
U .S . EPA



I'a fame tor
Arson i o
Bar- i nm
Cadm i nm
Chrom i nm
Load
Mercury

Ni trate
50 I en i nm
51 Ivcr
KI nor i do
(.'It I or i natod

hydrocarbons:
I mlr i n
L i ndane
Mcthoxych lor
I 'oxaphene

ChIorophenoxy s :
2 , 4 - D
2 , 4 , 5 - 1 P

I r i ha I omothanos
References

i en —~i t—3 rT3
I A 111. t I

ANALYTICAL METHODS AND RIM I RF.NfF.S
Nat i ona l In ter im Pr imary Dr ink i ng Water Regulations

( I )

era r

Methodology
I I'A Reference
(page number)

Atorn i c absorpt i on,hydr i dc
Atom i c absorption
Atomic absorption
Atomic absorption
Atomic absorpt ion
Flame I ess atomic
absorpt i on
Cadmium reduction
Atomic absorpt ion, hydr ido
Atomic absorption
Co lor ime t r i c , SPADNS
(las chromatography

Gas chromatography

Gas chromatography

2 0 6 . 3
208 . I
2 1 3 - I
2 ( 8 . 1
2 3 9 . 1
2 4 5 . 1

3 5 3 . 3
2 7 0 . 3
2 7 2 . 1
3 4 0 . 1
( 2 )

( 2 )

( 3 )

Major Equipment
A t o m i c absorption sped r<M>hol ometer w i t h recorder
Atom i c absorption spectrophotometer with recorder
Atomic absorption spectrophotometer with recorder
Atomic absorption spectrophotometer with recorder
Atom i c absorption spectrophotometer with recorder
Atom i c absorption spectrophotometer w i th recorder

Spoc t. rophotometer
Atom i c absorption spectrophotometer w i th recorder
Atomic absorption spectrophotometer with recorder
S | > < - < t rophotometer
Kndorna-Danish glassware, gas chrnmatograph
equipped with glass-lined injection port and
electron-capture detector, and recorder

Kudorna-Danish glassware, gas chromatograph
equipped with g las s- l i ned in ject ion port and
electron-capture detector, and recorder
Purge and trap

( I ) "Methods fo r Chem i c a l Ana l y s i s o f Wat .or and Wa s t e s " , U . S . Env i ronmenta l Protect ion Agency, Off i c e
o f Technology Transfer , Wash i ng ton , D . C . 204 < > 0 , l « > 70 .

(2} "Methods for Oi-gai ioch I or i no Pes t i c i d e s and Ch I oroplx-no \y Ac i d Herb ii: ides in Dr i n k i ng Water and
Raw Source Water , I n t e r im " , F.PA, IMS I . -C i ne i nnat i , .lime I«J79.

(3) Part to Append i x ( ' of 40 CFR 141 in l e d e ra l R e g i s t e r of November 2«), l«7*» as corrected by
l e d e ra l Reg i s t e r o f March I I , I O H O . '
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TABLE r i
SAMIM.i: PRRSF.RVAT10N

Mi
Parameter

Ac i d i ty
A 1 ka 1 i n i ty

Ammon i a

Darter i a
Co 1 i form , f oca 1
and tota 1

Fera l st reptoeoei: L

l i i n rhrmir . i l oxygen demand

hi ocheini ca 1 oxygen demand
Carbonaceous

Drom i dc
Chem i c a l oxygen demand

Ch 1 or i dc
Ch l o r i n e , tota l r e s i dua l

Co 1 or

Cyan i de , tota 1 and

CAN
MI mum Require
Sample Vo 1 nine

100 m l
100 m l
400 ml

100 m l

100 m l

1000 m l
1000 m l

100 m l
SO ml

SO ml
200 ml
SO ml
SOO m l

TON ANALYT ICAL LABORATORY
d U . S . F,PA-Recommended a

I 'roservat ion Methods
Cool , 4°C
Coo l , 4°C
Cool , 4°C
H. .SO. to pll <2- n
Cool , 4°C „
0 . 0 0 8 5 C Na S00
Cool , 4°f f0 . 0 0 8 5 C Na2S20

Coo l , 4°C

Cool , 4°C

None requ i red

Coo l , 4°C
II SO. to pll 2s 4
None requ i red
Detcrm i ne on s i te
( ool , 4°C

coo.' , 4"c

Conta iner Type
P , G
P , G
P , G

P , G

P , G

P . G
P , G

P.G .
P ,C .

P , G
P ,C ,

P.«
I ' .C,

U . S . EPA-Recommended
____Holding Time

14 days
14 days
28 days

6 hours

6 hours

48 hours
48 hours

28 days
28 days

28 days
2 hours
4N hours

14 days
amenab l e to ch I o r i n a t i o n NaOl l t o pll> 12

0 . (> u asor l > i < ~ a c i d
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Parameter

TABLE II
SAMPLE PRF.SF.RVATION

CANTON ANALYT ICAL LABORATORY
Min imum Required U . S . EPA-Recommendcd .

Sample Volume Preservat ion Methods Container Type
E PA- Recommended
Holding Time

c

Di s s o l v e d oxygen
Probe
W i nk 1 er

h 1 nor i de
Hardness
pH (Hydrogen ion )
K j i l d a h l and organic

n i trogen

300 ml
300 ml
300 ml
100 ml
25 m l
500 ml

Mcta l s d

N

N

N
O

Chromium VI
Mercury
Meta l s except above

i trato

i t rute-n i tr i te

i tr i te
i 1 and ( i t-ease

100 m l
1 00 ml
100 ml

100 ml
1 00 ml

50 ml
1 000 m l

Determine on s i te
r- i x on site
None required
HNO to pll<2

J

Determine on s i te
Coo l , 4°C
H.,SO to pH<2

Coo l , 4° <-
IINO-j

UNO

Cool
(
1
(
(

' < ) < > 1I2so
'oo 1

'mi 1

to pll<2
to pIK 2

, 4"C
, 4
4 L

, 4
, 4

"c
n pll< 2
nc
"c

G bottle and top 1 hour
G bottle and top 8 hours

P,G 28 days
P,G 6 months
P,G 6 hours
P,G 28 days

P,G 24 hours
P,G 28
P,G 6

P,C, 48
P ,G 28

P,C, 48
C 28

days
months

hours
days

hour
days

s

. i , to pii<:!



Parameter
Organ i c Carbon

Organ i c Ha I i des
Tota l
PurgeabIe

TABLE IT
SAMI'I.R PRESERVATION

CANTON ANALYT ICAL LABORATORY
Min imum Required U . S . liPA-Recommontlfd'

Sample Volume Preservat ion Methods
100 m l

250 ml
40 ml VOA Bottle

1000 mlOrgan i c Compounds
Extrac tub I e sTTnc l ad i ng
phthalatcs , n i trosamines
organochlor ine pest ici des,
I 'CB ' s , n i troaromat ics , isopherone,
polynucI car aromatic hydrocarbons,
ha Ioe ther s , ch lor i na ted hydrocarbons,
and TCOD)
Lx t ra c tab I cs ( phenol s) 1000 m l

Coo l , 4 C
H. .SO. to pH<2*• 4

No head space
No head space

Coo l , 4°C
0 .008$ Na ,

Coo l , 4°C
H..SO to pH<2 fofonfa N a S °

(Conta iner Type
U.S . EPA-Recommended
_____Holding Time

28 days

G, Tef lon- l ined caps 14 days
G, Teflon-lined septum 14 days

G, Tef lon- l ined caps 7 days (unt i l
extract ion)

30 days (after
extraction)

G, Tef lon- l i n ed caps 7 days (unt i l
extract I on)

30 days (after
extract Ion)

PurgeahIos (ha Iocarbons
and acromat, i cs )

Purgoab I cs ( A«;ro I <• i it
and Aery Ion i t r i Io)

Orthophosphatt ;

(2) 40 ml Coo l , 4°C
VOA Bottles O .OOH^S Na^S 0.

No brad .space'
f

( 2 » 40 m l Coo l , 4 C
VOA Dot! . I c s 0 .00« #Na . ,S . ,0

No head spaYi-

SO m l I i 11 <-r on s i I t-
Coo l , 4°C

G, Te f l o n - l i n e d septum 14 days

G, Tef Ion- I i iusd soptum .1 days

48 hours
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Paramo (-er
Post i r i dos

Phono I s

Phosphorous,
Phosphorous,

TABLE II
SAMPLE PRESERVATION

CANTON ANALYTICAL LABORATORY
M i n im um Required U . S . EPA-Recommondod' ^

Sample Volume Presorvat ion Methods Container Type
U .S . EPA-Recommended
____Holding Time

c

oIomcntaI
tota I

Rad i o log i caI
Al p h a , Beta and Radium

1000 m l

500 ml

SO ml
SO ml

1000 m l

Coo l , 4°C

Coo l , 4 C
H 0 SO . to pH<2L 4
Cool , 4°C
Coo I , 4°C
H,SO. to pH<2* 4

None

Ros iduo, total
Rod i duo , f i 1 torab 1 o
Ros iduo , uonf i 1 terabl o
Ros i d uo , set t loab le
Ros i duo , vo 1 at i 1 o
Si 1 i c . a

Spc<: i 1' i <: conduct . a i t < : < :

Sul fate

100 m l
100 m l
100 ml
1000 m l
100 ml
SO ml
100 m l
SO ml

Cool ,

Coo 1 ,

Coo 1 ,

Coo 1 ,

Coo 1 ,

Coo 1 ,

Coo 1 ,

Coo 1 ,

4°C
4°r
4°C
4"C
4°C
4°C
4"c
4"c

G, Teflon-lined cap

G
P , G

P ,G
P , G
P ,G
P , G
P ,G

P

P , G
P ,G

7 days (unt i l
extract ion)

30 days (after
extract ion)

28 days

48 days
28 days

6 months

14 days
14 days
7 days
7 days
7 days
28 days
28 days
28 clays
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TABLE 1 1
SAMPI.F. PRESERVATION

CANTON ANALYT ICAL LABORATORY
MMin im um Required U . S . EPA-Recommendod U . S . EPA-Recommendedc

Parameter
S i i l f ido
Sul f i to
Sur f ac tants

1 cmperature
Turb i d i ty

Sample Volume Preservat ion Methods Container Type
500 ml
50 ml
250 m l
1000 ml
100 ml

Coo l , 4°C
/. inc acetate-NaOII to pH>9

None
Coo 1 ,
Do term
Cool ,

4°C
i ne on s i te
4°C

P ,G
P ,G
P , G
P,C ,
P , G

Holding Time
7 days

Immed i ate 1 y
48 hours

Immed i atel y
48 hours

Sample preservat ion should be performed immed i a t e l y upon sample col lect ion. For composite samples
each a l i quo t should he preserved at the t ime of co l l e c t i o n . When use of an automatic sampler
makes it impos s i b l e to preserve each a l i quo t , then samples may be preserved by ma in ta in i ng at
4 C un t i l compos i t i n g and sample sp l i t t i n g is comple ted .
Polye thy l ene (P ) o r Glass (G ) .
Sample s shou ld he analyzed as soon as poss ib le after col lect ion. The times l i s ted are maximum
t ime s that samples may he ho ld before ana lys i s and s t i l l considered v a l i d . Samples may be
he Id for longer per iods only if the permittee or tin- laboratory has data on f i l e to show that
the spe c i f i c types of samples under study are s tab l e for the longer t ime .
Some samp le s may not be stab le for the max imum t ime per iod given In the t ab l e . A permittee , or
the laboratory , is ob l i ga t ed to ho ld (.he sample for a shorter t ime if knowledge ex i s t s to show
th i s i s necessary to ma i n t a i n sample s t a b i l i t y .
Samp l e s shou ld be f i l t e r ed immed i a t e l y on- s i t e before add ing preservat ives for d i s s o l v ed meta l s .
Gu i d a n c e a p p l i e s to samples to bo ana ly/ .od by GC, 1C, or GC/MS for s p e c i f i c organic compounds.
Shou l d o n l y be used in the presence of r e s i d ua l chI o r i n o .



TABLE I I
SAMPLE PRF.SRRVATION

N A T I O N A L I N T ER IM PR IMARY DR INK ING WATER REGULATIONS - Sample co l l ect ing , handl ing, and preservation.

Parameter
Arse i i i <: "
Bar- i nm-
Cadm i nm :

Chrom i urn""
Load"
Se 1 en i urn-
S i l v e r -
Mercury"
N i trate
1- 1 nor i de
C'l i 1 or i natcd

hydrocarbons
Ch 1 orophenoxys

1'r i ha 1 omethanos

Preservat i ve
2.0 m l 1 : 1 HN03ii

n
n
n• ii
n
H

1 .0 m l 1 : 1 H ,SO.^ 4
None

Refrigerate at 4 C

Refrigerate at 4 f-

Contai ner
500 ml plastic

H

II

II

II

n
H

H

250 ml plastic
250 ml plasttic
1 l iter amber glass""
(2 bottles per sample)
1 l i ter amble glass""
(2 bottles per sample)
2 S ml. glass, teflon-
1 i tied septa, (2 bottles
per sample)

Holding Time
6 months

H
n
n
H

N

II

14 days
14 days
1 month

14 days"""

7 days"*"

14 days

Al l parameters ana ly/od from OIK* 500 m l p l a s l i c bot t l e
I o i l - l i n e d i ap used.
We I I-stoppered and ret 'r i goral.od e x t r a c t s may be he l d up to JO days.



TABLE III
CRITERIA FOR REAGENT WATER

Type I
0. 1
0 . 0 6

Type II
0. 1
1 . 0

Type III
1 . 0
1 .0

Type IV
2 . 0
5 - 0

Tota l matter, max mg/L
E l e c t r i c a l Conduc t i v i t y , max , mho/
cm at 298 K (25 C)

E l e c t r i c a l Res i s t i v i ty , m i n M - cm 1 6 . 6 7 1-0 I 'O 0 .2
at 2 * )8 K (25 C)

p l l a t 298 K (25 C) (A) (A) 6 .2 to 7-5 5-0 to 8 .0
M i n i m um co lor retent ion t ime of 60 60 10 10
potass iurn permanganate, minutes

Max imum so lub le s i l i c a NOT DETECTABLE 10 g/1 No l im i t
Mic rob i o l o g i c a l c la s s i f i ca t ion (B )
(A) The measurement of pll in Type J and II reagent waters is meaningless and has been

e l im i na t ed from the procedure, s i nce electrodes used in this test contaminate the water.
' (B ) When bacter ia l levels need to be contro l led , reagent grade types should be further

c l a s s i f i e d as fo l l ows :
Typo A lype B Type C

Max imum total bacter ia l count 0/ml 10/ml 100/m l
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Parameter
Ac i cl i ty

A I ka I i n i ty

TABLE IV
.REAGENT SHELF LTFK

CANTON ANALYTICAL LABORATORY

Reagent
H.,0 (305C sol 'n.
NaOH ( 0 . 0 2 N )
H. .SO. ( 0 . 0 2 N )I 4
Na2C03 ( 0 .05N )
H . ,SO. ( 0 . 1 N )£ 4
H _SO . ( 0 . 0 2 N )L 4
I nd i ca tor so lu t ion I
Ind icator solut ion 2

Bact.er i a
Co l i f o rm , fecal Phosphate buffer so l ' n .
and tota I

Mf -C Broth
M I-ndo Broth

Boron Stock boron s o l ' n .
Cm cum i n reagent

Container Type
glass or piast i r
piast ic
g I ass or pi ast i <-

glass
g lass
p iast ic
p Ia s t i c

Storage or
Shelf Life
indefinite
3 mont'hs
6 months

glass or p la s t i c 3 months
glass or p l a s t i c 6 months
glass or p la s t i c 6 months
glass or p l a s t i c indef in ite
glass or p las t i c indef in i te

glass or p last i c 3 months

I week
I week
3 months
I week

Comments
store in refrigerator
discard if turbid
restundardtze monthly

restandardize month ly

store at 4 (•*
discard if turbid
refr igerate
refri gerate

store at 4 C



Paramctc i
Rrom i do

Ch I or i dc

ChI or i no

Cyan i dc , Lota I
and amenab le to
cli I or i nat. i on

Reagent
Acet ic ac i d soj 'n.

TABLE IV
REAGENT SHELF LIFE

CANTON ANALYT ICAL LABORATORY

Conta iner Type
gl ass

Potas s i um Bromide s o l ' n . amber glass
Ind icator solut ion
Ch lirami ne-T so lut ion

AgNO ( 0 . 0 2 8 2 N )
NaCI ( 0 . 0 2 8 2 N )
Pota s s i um Iod ide Crysta l
Phosphate buffer s o l ' n .
FAS T i t r a n t
DPD i nd i ca tor s o l ' n .
NaOH ( I N )
Ascorb ic ac id
Magnes i um c h l o r i d e
Ca iOC I ) .,
H2 S °4

glass or p l a s t i c
amber glass
glass or p la s t ic
amber glass
glass or p la s t i c
amber glass
glass or pi as! ic
g lass or p i a s l i c
amber glass
plast i c
glass
glass or pi as) ic

amber- g las s
y I ass or p I , i-. l i <•

Storage or
Shelf Life
I week
i ndefi n ite
i ndefin i te
I month
indefinite
6 months
indef in ite
indefi ni te
6 months
I month
i ndefi n i te
i ndof i n i te
indefi ni te
i ndef i n i te
I month
i ndrT i n i te

Comments

refrigerate

restandardize monthly,
.store out of I ight

discard if colored or if
mold is present

discard when d i sco lored
discard is sediment forms

st.ore i n dark
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Parameter
(T i (. r- i met r i c )

(Co I or1 i met.r i c )

I I nor i de

Hardness

TABLE JV
REACRNT SHELF I.IFK

CANTON ANALYTICAL LABORATORY

Reagent
Ind i cator so lut ion

( O . O I 9 2 N )

('h I oraminc-T
Cyan ide slock s o l ' n .
Cyan ide standard so l ' n .
Phosphate buffer
Pyr i d i ne-barb i tur ic acid
NaF stock so I ' n.
SPADNS so l 'n .
Z i rcony I -ac i d reagent
Ac i d z i rcony I -SPADNS
Sod ium arscnit .e s o l ' n .
Buffer so I ' n.
I :DTA ( O . O I M )
I nd Teal . or so I lit i on

Standard Ca so hit ion

Container Type

amber glass
glass or p la s t i c
glass or p l a s t i c
glass or p l a s t i c
glass or p la s t i c
p last i c
g I ass or piast i c
glass or pi a s t i r
gl ass .or pi as) i c
g I ass or- p l a s t i c
pi ast. i c
pi ast. i c
piast ic
K\ ass or pi ast i <

Storage or
Shelf Life

glass or p la s t i c indefinite
amber glass 6 months

1 week
3 months
I day
6 months
6 months
i ndefi nite
indef in ite
i ndefi ni te
I year
indefi ni te
1 month
i ndef i n i to
i ndcf i n i t«-
i ndefi n i tc

Comments
keep tightly capped
restandardize monthly,
store in the dark
store in refrigerator
check t iter each week

store in refrigerator
store in the dark

store in refrigerator

store in refrigerator

restandardize monthly
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Parameter Reagent
Hydrogen ion (p l l ) Buffer so lut ion
I <xl i (If

Meta Is

Stock iod ide so lut ion
C i t r i c buffer solut ion
Ind i cator so lut ion
NH .OH (2M )4
Potass ium peroxy-
monosulfate solut ion

Sod ium th iosu l fa te s o l ' n .
Var i ou s sa l t
so I tit i ons

TABLE IV
REACRNT SHELF LIFT.

CANTON ANALYT ICAL LABORATORY

Container Type-
glass or p las t i c
glass
glass or p l a s t i c
amber glass
glass or p la s t i c
glass or p l a s t i c

N i trogen
Ammon i a ( m a n u a l ) Ness l er reagent

Ness I i 1 1 4 i zat i on
Borate buffer
Bor i c ac id so lu t ion
'Stock ammon ia
Standard ammonia

Anunon i a (manna II
Poten t r i ome i i i i : N . iOH ( I O N )

glass or p la s t i c
glass or p l a s t i c

amber glass
glass or p ia s t i c
K\ass or p i a s t i c
g las s or p l a s t i c

• i I ass oi ¥ p l a s t i c

£ I ass or p I a.sl i <•

Storage or
Shelf Life Comments

discard if sediment forms

follow manufacturer 's recommendations
indefin ite
indefinite check pll before use
6 months
6 months
6 months

6 months
not to ex- fcil low suppliers
ceed I year recommendations

I year
indef ini te
indef in i te
i ndef in i te
3 months

I year



Parameter
Ammnn i a

Kjo ldah l

N i t r a t i ; -N i t r i t e
(Cadm i nm Rcduc -

t i mi)

Reagent

TABLE IV
RBAfiH NT SIIKI.F Li l t :

CANTON ANALYT ICAL I .ABORAMIRY

Conta iner 1 Typo

Stock ammonia
Standard ammonia
H2fcO (456 )
Digest ion solution
NaOH (2056 )
Stock buffer solut ion
Sodium n i tropruss idc
( 0 . 0 3 5 6 )
Sodium hypochI or ido
Stork standard
Standard so lu t ion

Nt.D-Dihydroch lo i ide
Su If an i I ami d<-
I D I A - N H . C I So l u t i o n4
Cadmi nm meta I

glass or p l a s t i c
gl ass or pi as! i c
glass or p las t i c
glass
pi ast ic
g I ass
g lass or p l a s t i c

amhcr glass
ti I ass or p I a.->( i c
pi ast i <•

y I as..-.

Storage or
Shelf Life

indef in i te
3 months
i ndef i ni te
indef i ni te
i ndef i ni te
indef in i te
indef in i te

glass or p l a s t i c I week
g lass or p l a s t i c indef in i t e
glass or p l a s t i c 3 months

I month
3 months
I month
i ndrl ' i n i l . < >

Comments

discard if darkened



ca»

Paramote i

Ni t r a t . c -N i t r i tn

N i t r i t e

Oxygon Demand
BOD

TABLE IV
REAGENT SHELF I.TFF.

CANTON A N A L Y T I C A L LABORATORY

Reagent
MCI
CuSO.4
Stock nitrate
Standard nitrate
Su I fan i I ami de
Nt.D -Di hydroch I or ide
HC 1 ( I + 2 )
Stock ni tri te
Standard n i t r i t e

Phsophate buffer
MgSO so lu t i on4
CaC I „ so 1 Lit i on
Ferr i c ch lor ide so I 'n.
A c i d a n d a l k a l i s o I ' D .
Sod i um I'd i osii I f ate so I ' n .

Container Type
glass or p las t i c
glass or p las t i c

Storage or
Shelf Life Comments
indefini te
indefinite

glass or p la s t i c indefinite
glass or p l a s t i c prepare fresh
glass or p la s t i c
amber glass.
glass or plast ic
glass or p ias l i c

3 months
I month
i ndefini te
3 months preserve with I ml of

chloroform
glass or p l a s t i c prepare fresh

glass or p ias l i c
glass or- p la s t i c
g I ass or pi asl, i c

g I ass or pi asl. i «•
<X I ass or pi as( i <

glass

3 months
indef in i t e
i ndef in i te
i ndet'i ni te
1 ndef i ni t. * •
2 months

store in refr igerator,
discard if turbid
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Parameter
COD

()i I and Grease

Pheno I s

Phosphorous

TABLE IV
RF.AGFNT SHELF LIFE

CANTON ANALYTICAL LABORATORY

Reagent
K2Cr2°7 < ° '0

H 0 SO . reagentL 4
F e ( N H . ) , ( S O . ) '611 ,04 * 4 * *

indicator
HC I
Freon

4-Am i noanti pyretic
D i s t i l at ion Reagent ( 1 0 5 ? )
Buffer so lut ion
Potass ium Ferr ic Cyan ide
So Iut i on
Ch1oroform
Stock phenol
Standard phenol

» . ,SO. ( < 5 N )i 4
Phono I phi.ha I H I n

Conta iner Type
glass or plast ic
glass or p l a s t i c -
glass or p las t i c
glass or plast ic
glass or p la s t i c
glass or p l a s t i c
glass or plast ic
glass or p l a s t i c
glass or p last i c-
glass or p last i c

glass or piast i c
glass
g I ass or piast i <
g I ass or pi as! i c
gI ass or pI as! i c
gI ass or pI as! i <

Storage or
Shelf Life
indefinite
indef in ite
i ndefini te
indefin ite
i ndefi nite
indefin ite
Indefinite
make fresh
indefinite
3 months'

I week
i ndef in i te

• <» months
make frosh
i ndefi ni te
i odd i n i tc

Comments

standardize before use

discard if turbid or
darkened

discard if darkened
discard if darkened



Paramoto

Phosphorous
( c on t i nued )

Spoo i f i c
conductance

Su l f a t o

S u l f i d e

Roagont

TABLE IV
RRAC.FNT SHELF L1FF.

CANTON ANALYT ICAL LABORATORY

Conta iner Type

Ammon ium molybdate
Stannons chloride
Stock phosphorous so l ' n .
Standard phosphorous
so Int ion

KCl ( O . O I O O M )
Cond i t i o n i n g reagent
BaC I crystals
H _ SO . so lut ions2 4 .
Am i lie -sul f u r i c a c i d
stock so lut ion
Ami ne-su I f ur i c. a c i d
standard so l u t i on

( N i l . K .H I 'O .4 / 4
• Mo l . h y l o n o I) I no sol ' M. I
Mothy I cue I) I IK; sol ' n. II

plast ic
glass or piast i c
glass or p l a s t i c
glass or pi ast. i c

pyrex
plast ic or g la s s
plast ic or glass
p last i c or g las s
amber glass

brown g lass

(41 ass or p l a s t i c

gl ass or pi ast i c

K\ ass or p I .!> .( i <•
(>, I as-, or p I asl i c:

Storage or
Shelf Life

indef in ite
indefinite
indefinite
indefin ite

indefinite
indefinite
i ndefi nito
i ndef i n i t e
indefi ni to

3 months

i ndef i n i te
i ndef i n i to
i ndef i n i to
i ndef i ni to

Comments

store in refr igerator

discard if colored
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Parameter
Surfactants

' 1 'a i i i i in & L i g n i n

Tota l Organ i c
Carbon

Turb i cl i ty

Reagent
Stock LAS
Standard LAS
Chloroforra
NaOH ( I N )

Methylene blue so l ' n .
Wash so lut ion
Tann i n - 1 i n g i n reagent
Carbonate-tartrate
Stock so lut ion
Standard solution

Potass ium persulfate
( IM)

UNO- concentrate
Stock forma/in
- >ns |X' i i s i on

TABLE IV
RFAC.F.NT SHELF I.IFF.

CANTON ANALYTICAL LABORATORY

Conta iner Type
glass
glass
gl ass
plastic
glass or plast ic
glass or p last i c
glass or p las t i c
glass or p las t i c
g lass 'or p la s t i c
glass or p las t i c
glass or p l a s t i c

Storage or
Shelf Life Comments
indefinite biodegradeable; store

in refrigerator
prepare fresh
indefinite
indefinite
i ndefi nite
indefinite
indefinite
indefinite
indefinite
indefinite
indefinite

glass or plas l , ic indef in i te
glass or p l a s t i c i n d e f i n i t e
glass or plas l ic I month

discard i.f turbid

absence of green color
store in refrigerator



cm r—: m era en ra r

Turn i d i ty
( ( ' ou t- i nuod )

Reagent

TABLE IV
REAfiENT SHELF LIFE

CANTON ANALYT ICAL LABORATORY

Conta iner Typo

Standard formazin
suspcns ion

Orgi- in i c : (Ompounds Stock and .standard
. so lut ions

glass

Storage or
Shelf Life Comments

g lass or p l a s t i c I week
various store in refrigerator
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PARAMETER

Biochemical Oxygen
Demand (5 days)

TABLE V
Reporting of Results

Microbiological Parameters

ROUTINE
DETECTION LIMITS RANGE

1 .0 m'g/I 1 .0 - 10
10 - 100
100 - 1000
1000 - 10000
10000 - 100000

CoJ iform

Standard -Plate Count

0 count ,/ 100 m I 0 - 10
10 - 100

0 0 - 1 0
10 - 100

S IGN IF ICANT
F IGURES

x . x
XX
xxo
xxoo
xxooo ,
\
XX

X
XX

C
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TABLE V
Reporting of Results

Metals

PARAMETER
Aluminum (f lame)

Antimony (flame)

Arsen i c (hydr ide)

Barium (f lame)
- /

Beryllium (f lame)

ROUTINE
DETECTION LIMITS

0 . 1 0 mg/1

0 . 1 0 mg/1

0 . 0 0 2 mg/1
%

2'^$mC

0 . 1 0 mg/1 ̂  |o^

0 . 0 1 mg/1

RANGE
0. 10 - 1 .0
1 . 0 - 1 0
10 - 100
100 - 1000

0 . 1 0 - 1 . 0
1 .0 - 10
10 - 100
100 - 1000

0 . 0 0 2 - 0 . 0 1 0
0 . 0 1 0 - 0 . 1 0

L 0 . 1 0 - 1 . 0
I .0 - 10

0 . 1 0 - 1 .0
1 . 0 - 1 0
10 - 100
100 - 1 0 0 0

0 . 0 1 - 0 . 1 0
0 . 1 0 - I .0
1 .0 - 10
10 - 100
100 - 1 0 0 0

SIGNIF ICANT
FIGURES

O . X X
X . X
XX
xxo

O . X X
X . X
XX
xxo
o . o o x
o . o xx
O . X X
X . X

O . X X
X . X
XX
xxo

o . o x
0 . XX
X . X
XX
xxo



PARAMETER
Cadmium (flame)

& ,o i*>

Table V
Reporting of Results

Metals
ROUTINE

DETECTION LIMITS
0 . 0 1 mg/1 fvj0 -

RANGE
0 . 0 1 - 0 . 1 0
0 . 1 0 - 1 .0
1 .0 - 10
10 - 100
100 - 1000

SIGNIF ICANT
F IGURES

O . O X
O . X X
X . X
XX
xxo

Calcium (flame) O . I O mg/l 0 . 1 0 - 1 . 0
1 . 0 - 1 0
10 - 100
100 - 1000

0. XX
X. \
XX
xxo

Cobalt (flame) 0 .0 1 rag/ 1

Chromium (flame) 0 . 0 2 mg/l

0 . 0 1 - 0 . 1 0
0 . 1 0 - 1 . 0
1 . 0 - 1 0
10 - 100
100 - 1000

0 . 0 2 - 0 . 1 0
0 . 1 0 - 1 . 0
1 .0 - 10
10 - 100
100 - 1 0 0 0

o . ox
o . xx
x . x
XX
xxo

o .ox
o . x x
x . x
XX
xxo
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PARAMETER
Copper (f lame)

TABLE V
Reporting of Results

Metals
ROUTINE

DETECTION LIMITS
0 . 0 1 mg/1

Iron (f lame)

Lead (f lame)

0 . 0 2 mg/1

0 . 0 5 mg/1

RANGF.
0 . 0 1 - 0 . 10
0 . 1 0 - 1 . 0
I .0 - 10
10 - 100
100 - 1000

0 . 0 2 - 0 . IP
0 . 1 0 - 1 . 0
1 . 0 - 1 0
10 - 100
100 - 1000

0 . 0 5 - o . 10
O . J O - 1 . 0
1 .0 - 10
10 - 100
100 - 1 0 0 0

S IGN IF ICANT
FIGURES
o . o x
o . x x
x . x
XX
xxo

o . o x
o . x x
x . x
XX
xxo

0. 0 X
0 . XX
X. X
XX
xxo

Lithium (f lame) 0 . 0 1 mg/1 0 . 0 1 - 0 . 1 0
0 . 1 0 - I .0
1 . 0 - 1 0
10 - 100
100 - 1 0 0 0

O . O X
o . x x
x . x
XX
xxn



PARAMETER
Magnesium (f lame)

TABLE V
Reporting of Results

Metals
ROUTINE

DETECTION LIMITS
0 . 0 5 mg/l

Manganese (flame) 0 .0 1 »g/l

Molybdenum (f lame) 0 . 1 0 mg/l

Nickel (flame) 0 .02 mg/[

RANGE
SIGNIFICANT

FIGURES
0 . 0 5
0. 10
1 .0 -
10 -
100 -

o.o i
0. 10
0. 10
1 .0 -
10 -
100 -

0 . 10
1 .0 -
JO -
100 -

0 . 0 2
0 . 10
1 .0 -
10 -
100 -

- 0. 10
- 1 .0

10
100

1000

- 0 . 1 0
- 1 .0
- 1 .0

1 0
100

1000

- 1 .0
1 0

1 0 0
1000

- 0. 10
- 1 .0

10
100

1 0 0 0

o . o x
o .xx
x . x
XX
xxo
o .ox
0. XX
O . X X
x . x
XX
xxo

o . x x
x . x
XX
xxo
o . ox
o . xx
x . x
XX
XXD
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PARAMETER
Potass ium (f lame)

TABLE V
Reporting of Results

Metals
t

ROUTINEDETECTION LIMITS
0 . 0 2 mg/i

Selenium (hydride) 0 . 0 0 1 mg/1
m °74 a

Sil ica (f lame) 0. 1 mg/1

Silver (flame) 0 . 0 1 rag A JL

mu-

Titan ium (f lam^) 0 . 1 0 mg/1

RANGE
. S I G N I F I C A N T

HGURES

0 . 0 2 -
0. 10 -
1 .0 -
JO - 1
100 -

0 .00 1
0 . 0 1 0
0 . 1 0 -
1 .0 -

0. 1 -
1 .0 -
10 - 1
100 -

0 . 0 1 -
0 . 1 0 -
1 .0 -
10 - 1
100 -

0. 10 -
1 .0 -
10 - 1

0 . 10
1 . 0

10
00
1000

- 0 . 0 1 0
- 0 . 10

1 .0
1 0

1 .0
1 0
00
1 0 0 0

0 . 10
1 .0

1 0
00
1 0 0 0

1 .0
1 0
00

o . o x
o . x x
x . x
XX
xxo
o .oox
o . o x x
o . x x
x . x

o . x
x . x
XX
xxo
o . o x
o . x x
x . x
XX
xxo

o . x
x . x
XX
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PARAMETER
Zinc (flame)

TABLE V
Reporting of Results

Metals
•*

ROUTINE
DETECTION LIMITS

0 . 0 1 mg/1

Mercury (cold vapor) 0 .0005 »g/l

Bismuth (f lame) .2 mg/1

Sodium (f lame) 0 . I mj?/I

Thalium ( f l ame ) 0 . 0 2 mg/J.

T i n ( f l ame ) I . 0 ing/ I

RANGE
S I G N I F I C A N T

FTCURES
0 . 0 1 -
0 . 1 0 -
1 .0 -

0 . 1 0
1 .0

10
10 - 100
100 -

0 .0005
. 0 0 1 0
. 0 1 0 -
0. 10 -
1 .0 -

.2 - 1
1 .0 -
10 - 1

0. 1 .-
1 .0 -
10 - 1
100 -

0 . 0 2 -
0. 10 -
I .0 -
10 - 1

1 .0 -
10 - 1
100 -

1 000

- 0 .00 1
- . 0 1 0

0 . 10
I .0

10

.0
10
00

1 .0
10
00
1000

0. 10
1 . 0

10
00

1 0
00
1 0 0 0

o . ox
o .xx
x . x
XX
xxo
o . ooox
o . o o xx
. 0 \ \
. X X
x . x
. X
x . x
XX

n . x
x . x
X X
xxo
o .ox
0. XX
X. X
XX

x . x
XX
xxo
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TABLE V
Reporting of Results

Conventional Parameters

PARAMETER
Cyanide, Total
(potentiometric)

Cyanide, Total
(co lor imetr ic)

Iodide

Alkalinity

Hexava lent Chromium

ROUTINE
DETECTION LIMITS

0. 1 mg/1

0 . 0 1 mg/1

0. 1 mg/ I

2.0 mg/1

i 0 . 0 2 mg/ I

RANGE
0. 1 -
1 .0 -
10 -
100 -

0 . 0 1
• 0. 10

1 .0 -
10 -
100 -

0. 1 -
1 .0 -
10 -
100 -
1 0 0 0

2.0 -
10 -
100 -
1000

0 . 0 2
0. 10
1 .0 -
10 -
100 -

1 .0
10

1 00
1000

- 0. 10
- 1 .0

1 0
1 0 0

1 000

1 .0
10

1 0 0
1 000

- 1 0 0 0 0

10
1 0 0

1000
- 10000

- 0. 10
- 1 .0

1 0
1 0 0

1000

SIGNIF ICANT
FIGURES

o . x
x . x
XX
xxo

o . o x
o .xx
x . x
XX
xxo

o . x
x . x
XX
xxo
xxoo

x . x
XX
XXX
xxoo

o . ox
o . xx
x . x
XX
xxo



TABLE V
Reporting of Results

Conventional Parameters

PARAMETER
Methylene Blue
Active Substances

Phenolics

Bromide

Chlorine, Residual

Fluoride

t

ROUTINE
DETECTION LTMITS

0 . 1 mg/1 LAS

0 .005 ag/1

2.0 mg/1

*

0. 1 mg/1

•

0 . 0 5 mg/1

RANGE

0. 1 -
1 .0 -
10 -

0 . 0 0 5
0 . 0 1 0
0. 10
1 .0 -
10 -
100 -

2.0 -
10 -
100 -
1000

0. 1 -
1 .0 -
10 -
100 -

0 . 0 5
0 . 10
1 .0 -
10 -
100 -

1 . 0
10

1 0 0

- 0 . 0 1 0
- 0. 10

- 1 .0
1 0

1 0 0
1 0 0 0

10
100

1 0 0 0
- 10000

1 .0
10

100
1000

- 0. 10
- 1 .0

1 0
1 0 0

1 0 0 0

MUM 1- I C A N f
F IC.l 'Rt.S

o . x
x . x
XX

o .oox
o . o xx
o.xx
\ . \
XX
xxo

x . x
XX
xxo
xxoo

o . x
x . x
XX
xxo
o . o x
o . x x
x . x
XX
xxo



TABLE V
Reporting of Results

Conventional Parameters
, ROUTINE
! PARAMETER DETECTION LIMITS

Boron 0. 1 mg/10c
C

x_ Chemical Oxygen
Demand I mg/1

rL»

U Formaldehyde 0.3 mg/1

0r** Hardness 5 mg/1r ~
C

Sulfate 1 mg/1r*.

RANGE
0 . 1
1 .0
10 -
100

1 -
10 -
1 0 0
1 0 0 0

0 . 3
1 .0
10 -
1 0 0

5 -
10 -
1 00
1000

1 -
10 -
1 00
1 0 0 0

- 1 .0
- 10

1 0 0
- 1000

10
100

- 1 0 0 0
- 1 0 0 0 0

- 1 .0
- 10

1 0 0
- 1 0 0 0

10
100

- 1000
- 10000

1 0
100

- 1 0 0 0
- 1 0 0 0 0

S I G N I F I C A N T
F IGURES

O . X
X . X
XX
xxo

X
XX
\\M
xxoo

o . x
x . x
XX
xxo

X
XX
xxo
xxoo

X
XX
xxo
xxoo
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TABLE V
Reporting of Results

*( Conventional Parameters
i ROUTINE

PARAMETER DETECTION LIMITS
Sulfide 0 . 0 2 mg/l*

Lcpb Total Organic Carbon 2.0 mg/l

C
B Acidity 0 . 0 1 mg/l

Ir
f " pH 0.1 S .U .

.

1
Specific Conductance 0 . 0 5 umhos/cm

,

•
1

RANGE
0 . 0 2
0. 10
1 .0 -
10 -
100 -

2.0 -
10 -
100 -
1000

0 .0 1
0 . 1 0
1 .0 -
10 -
100 -

0. 1 -
1 .0 -
10 -

0 . 0 5
0. 10
1 .0 -
10 -
100 -
1 0 0 0

- 0 . 1 0
- 1 .0

10
100

1000

10
1 0 0

1 0 0 0
- 10000

- 0 . 1 0
- 1 .0

10
100

1000

1 .0
10

K

- 0. 10
- 1 .0

10
100

1 0 0 0
- 1 0 0 0 0

SIGNIFICANT
FIGURES

O . O X
o .xx
x . x
XX
xxo

i

x .x
XX
XXO
xxoo

o . o x
o . xx
x . x
XX
xxo

o . x
x . x
XX. X

o . ox
o . x x
x . x
XX
XXX
xxxo

'::" Sample volume dependent
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PARAMETER
Turbidity

TABLE V
Reporting of Results

Conventional Parameters

ROUTINEDETECTION LIMITS
0. 1 NTU

Total Organic
Halide . 0 0 5 mg/1

RANGE
0 . 1 - 1 .0
1 .0 - 10
10 - 100
100 - 1 0 0 0
1000 - 10000

0 . 0 0 5 - o . o i o
0 . 0 1 0 - ' 0 . 1 0
0 . 1 0 - I
1 - 10
10 - 100
100 - 1 0 0 0
1 0 0 0 - 1 0 0 0 0

SIGNIFICANT
FIGURES

O . X
x . x
XX
xxo
xxoo

o . o o x
0 . 0 X X
o. xx
x . x
XX
xxo
xxoo



TABLE V
Reporting of Results

Nutrients

PARAMETER
Nitrate^ to

Chloride

Nitr i te-N

Kjeldahl Nitrogen

Total Phosphorus

ROUTINE
DETECTION LIMIT RANGE

° ' 1 0 mS/lA ° * 1 0 ~ K0

1 .0 - 10
/ZfflttJ- . I0 - 100

100 - 1000

2 mg/l 2 - 1 0
10 - 100
100 - 1000
1 0 0 0 - 1 0 0 0 0

0 . 0 0 5 mg/l 0 . 0 0 5 - 0 . 0 1 0
0 . 0 1 0 - 0 . 1 0
0 . 1 0 . - 1 . 0
1 . 0 - 1 0
10 - 100
100 - 1000

0 . 2 0 mg/l 0 . 2 0 - | . o
1 .0 - 10
10 - 100
100 - 1 0 0 0

0 . 0 0 2 mg/l 0 . 0 0 2 - 0 . 0 1 0
0 . 0 1 0 - 0 . 1 0
0. 10 - | . o
1 . 0 - 1 0
10 - 100

S IGN IF ICANT
FIGURES
o .xx
X . X
XX
XXO

X
XX
xxo
\.\00

o . oox
0 .0 XX
o . xx
X . X
XX
xxo

X
o . xx
X . X
XX
xxo

o . o o x
o . o x x
o . x x
X . X
XX



PARAMETERS
Ortho Phosphorus

TABLE V
Reporting of Results

Nutrients
ROUTINE

DETECTION LIMITS
0 . 0 1 mg/1

D
Ec -

Ammonia-N 0 . 0 2 mg/1
(automated-phenate)

Ammonia-N 0 . 0 4 mg/1(manual potent iometr i c )

RANGE
0 . 0 1 - 0 . 1 0
0 . 1 0 - 1 .0
1 . 0 - 1 0
10 - 100
100 - 1 0 0 0

0 .02 - 0 . 1 0
0 . 1 0 - 1 . 0
1 . 0 - 10
10 - 100
100 - 1000

0 . 0 4 - o . 10
0 . 1 0 - 1 . 0
1 . 0 - 1 0
10 - 100
100 - 1000

S I G N I F I C A N TFu;rRfcs
o . o x
o . xx
x . x
XX
xxo

o . ox
o . x x
\. \
\\
xxo

o . o x
o . x x
\. \
XX
xxo
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PARAMETERS
Oil and Grease

TABLE V
Reporting of Results

Re.s i due
ROUTINE

DETECTION LIMIT
0.5 mg/1*

RANGE
0.5 - i . o
1 . 0 - 1 0
10 - 100
100 - 1000
1000 - 10000

S IGN I F ICANT
FIGURES

O . X
X . X
XX
XXO
XXOO

Residue, Total
Total, Volatile
F i Iterable
Non-Filterable

•»«/! 1 - 10
10 - 100
100 - 1 0 0 0 0
1000 - 1 0 0 0 0
10000 - 100000

X
\\
\\ ( l
XXOO
xxooo

sample volume dependent
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CIIAIN-OF-CUSTODY PROTOCOL

Appendix A
Canton Analyt ical Laboratory Chain-of-Custody Protocol
Qual ity Assurance Manual
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SAMPLE CONTROL

A sample* is physical evidence collected from a faci l i ty or
from the environment. An essential part of this investigations
effort is that the evidence gathered be controlled. To accompl ish
this, the following sample identification and chain-of-custody
procedures have been established.

SAMPLE IDENTIFICATION

The method of identif ication of a sample depends on the
type of measurement performed. An in-situ measurement is one in
which the sample is co l l e c t ed and/or the measurement performed and
the data are recorded direct ly in logbooks or F i e l d Data Records ({- DR' s ) .
with identifying information while in the possession of the sampl ing
team. Examples of in-situ measurements are pH, temperature,
conductivity, flow measurement, continuous air monitoring, and stack
gas analysis.

Samples other than in-s i tu measurements are i d e n t i f i e d b\ a
sample tag (page 75) or other appropriate ident i f i cat ion ( h e r e i n a f t e r -
referred to as a sample tag) attached to or folded around the samp le .
Included on the tag are the sample ident if icat ion number, date , t imo
and location of sample col lection, designation of the sample as a " t a b
or composite, the type of sample and preservat ion, any remarks, and
the signature of the sampler. Each sample ' s ident i f i cat ion number
consists of a three-digit project code assigned by the Laboratory
Project Leader and listed in the project plan, and a two-d i g i t ( t h r e e
as required) sequence number assigned by the s amp l e r ( s ) at the t ime
of sample ct>l lect ion. At each stat ion, the sequence number begin.-*
at 01 for each sample type and is increased" by one (1) each t ime a
sample is col lected or composited for the part icular sample type,
regardless of date or t ime. Thus , the examp l e , if the 10 t h "m e t a l s "
sample was col lected at the same t ime as the 17 t h " n u t r i e n t s " . s amp l e

';:~ For purposes of th i s manual , the term " s amp l e 1 inc ludes remote
sens ing imagery .

74
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at the same station, the sequence numbers would be 10 to 17,
respectively. The information listed above is also recorded in the
appropriate logbook along with any pertinent in-situ measurement data
and field observations. Thus, while provisions will be made where
circumstances require a slight modification to the number of sequence
for a specific survey, a typical sample number will be:
Project Code Station No. Sequence No.

———202—————————————————03^——————————————————07————"r' 2 ° ' - °3 - °7
After collection and identification, the sample is preserved

and maintained under the chain-of-custody procedures discussed
below. If the composite or grab sample collected is to be spl it w i th
another company, it should be aliquated into similar sample containers .
Sample tags with identical information are attached to each of the
samples, w i t h the Company tag being marked a.s "Company .">pl i t " . I he
same procedure is fol lowed when splitting samples w i t h F iMl r r a l or
State agencies; the appropriate agency is marked on the sp l i t tag.
In a similar fashion, all tags on blank or duplicate samples w i l l
be marked "Blank" and "Dupl icate", respectively.

CHAIN-OF-CUSTODY PROCEDURES

Duo to the evidentiary nature of samples col lected dur ing
enforcement investigations, the possession of samples must be traceab le
from the time the samples' are collected until they arc introduced as
evidence in legal proceedings. To maintain and document sample
possession, chain-of-custody procedures are fol lowed.

Sample Custody
A sample is under custody if:
1. It is in your actual possession, or
2. It is in your v iew, after being in your phys i ca l posses s ion , or
3. It was in your physical possession and then you locked it up to

prevent tampering, or
4- It is in a des ignated secure area .



Field Custody Procedures
1. In collecting samples for evidence, collect only that

number which provides a fair representation of the
media being sampled. To the extent possible, the quantity
and types of samples and sample locations are determined
prior to the actual field work. As few people as possible
should handle samples.

2. The field sampler is personally responsible for the care
and custody of the samples collected until they are trans-
ferred or properly dispatched.

3- Sample tags shall be completed for each sample, using
waterproof ink unless proh ib i t ed by vvoal .hor c o nd i t i o n - . .

4. During the course and at the end of the field work, the
Laboratory Project Leader determines whether these »
procedures have been fol lowed, and if addit ional samples
are required.

Transfer of Custody and Shipment

1. Samples are accompanied by a Chain-of-Custody Record.
When transferring the possession of samples, the
individuals relinquishing and receiving wil l s ign, date,
and note the time on the Record. This Record documents
transfer of custody of samples from the sampler to another
person, or to an analytical laboratory.

2. Samples will be properly packaged for shipment and d i s -
patched to the appropriate laboratory for analysis
wi th a separate Record prepared for each laboratory.
Shipping containers will be padlocked for shipment to
the laboratory. The "Cour ier to Ai rpo r t " space on the
Chain-of-Custody Record shal l be dated and s igned.



3. Whenever samples are split with a faci l i ty or government
agency, a separate Chain-of-Custody Record is prepared
for those samples and marked to indicate 1 with whom the
samples are being split.

4* All packages will be accompanied by the Chain-of-Custody
Record showing identification of the contents. The or i-
ginal Record will accompany the sh ipment .

5. If sent by nail, the package will be registered wi th return
receipt requested. If sent by common carrier, a Laboratory

*s Bill of Lading should be used. Receipts from post office
and bills of lading will be returned as part of the perma-
nent documentation.

Laboratory Custody Procedures

I . A sample custodian or a des ignated alternate w i l l r e c e i v en samples for the laboratory and ve r i f y that the i n fo rmat ion

[
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C on the sample tags matches that on the ('ha i n-.of -Cu.st o< l >
Record included with the shipment. The custod ian s ign .- *
the custody record in the appropriate space; a laboratory

^^ staff member performs this function in the f ie ld . Cour ier s
picking up samples at the airport , post off ice , e t c . , sha l l
sign in the appropriate space.

J
2. The custodian distributes samples to the appropr iate ana lys t s .

The names of individuals who rece ive samples are recorded
in internal Laboratory records. Laboratory personne l are
responsible for the care and custody of samples from the
time they rece ive them until they return them to the c u s t o d i a n ,

3. Once field sample test ing and necessary qual i ty assurance
checks have been comp l e t ed , the unused port ion of the
sample is kept in a seeurred area for a m i n im um of 30 days .
Al l identifying tags , data sheets and laboratory records s h a l l
he reta ined as part of the permanent documentat ion .



DOCUMENT CONTROL

The goal of the Document Control Program is to assure that
all documents for a specific project issued to the Contractor,
Canton Analytical Laboratory, will be accountable when the project
is completed. This program includes a serialized document number
system, a document inventory procedure, and a central filing system,
all under the supervision of- Canton Analytical Laboratory.

Accountable documents used by Laboratory employees shall
include items such as logbooks, field data records, correspondence,
sample tage, .graphs, chain-of-custody records, bench c-ards and
photos (see page #86 for a more complete list). Each document
bears u ser ia l i zed number and is l i s t ed w i t h the number , in a
project document inventory assembled at the project ' s c omp l e t i o n .

Unless prohibited by weather, waterproof ink is used in re-
cording all data on serial ized accountable documents.

SERIALIZED DOCUMENTS

The Laboratory is responsible for assigning the necessarv
serialized documents to project personnel for field act iv i t ies .
Once a Leader is appointed, all field logbooks, field data records,
field laboratory logbooks, sample tags and chain-of-custody records
are assigned to this person. The Leader is respons ib le for ensur ing
that a sufficient supply of documents is obtained for an invest igat ion
and that these documents are properly distr ibuted to the appropr iate
personnel. This provides the Leader with a list of all ser ia l ized
project documents that were assigned to personnel for field a c t i v i t i e s ,

PROJECT LOGBOOKS

The logbook of the Leader wil l document the transfer of
logbooks to the individuals who have been designated to perform
spec if ic tasks on the survey. All pert inent i n fo rmat i on shou ld be
recorded in these logbooks from the time each ind iv idua l is ass igned
to the project unt i l the project is completed .
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Logbook entries should be dated, legible and contain
accurate and inclusive documentation of an individual's project
activities. Since the logbook forms the basis for the later wr i t t en
reports, it must contain only facts and observations. Language
should be object ive, factual and free of personal feeling or other-
terminology which might prove inappropriate. Entries made by
individuals other than the person to whom the logbook was assigned
are dated and signed by the individual making the entry.

Field analysts who conduct their assigned project analyses
in a mobile laboratory are assigned a team logbook by the Leader.
In addition to information documenting the analysis performed,
field analysts document in their logbooks the data and results of
any ca l i b ra t i on of mob i l e laboratory equ ipment . A r e c o r d i -. a I -.o
kept of any incidents related to the survey; for e x amp l e , the
electricity going off in the lab, tampering with project veh i c l e s
or equipment, etc. When appropriate, visitors to the mobi le Lab ,
such as facility personnel, are noted in the logbook.

All project logbooks are the property of Canton Ana l y t i c a l
Laboratory to be turned over to the Leader when a survey a.ss ignment
has been concluded.

FIELD DATA RECORDS

17 Where appropriate, serialized Fie ld Data Records (in the form
** of individual sheets or bound logbooks) are mainta ined for each
» survey sampling station or location. The Leader numbers the FDR ' s
j with the appropriate project code and .stat ion number. All in-s i tu

measurements and field observations are recorded in the FDR ' s w i t h#

all pertinent information necessary to explain and reconstruct
sampl ing operat ions . Each page of a Field Data Record is dated and
signed by all individuals making entr ies on that page. The Loader and
the f i e ld team on duty are respons ib le for ensur i ng that K D R ' s ar t-
present during al l monitor ing ac t i v i t i e s and are stored safe ly
to avo id poss ib le tamper ing .
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SAMPLE IDENTIFICATION DOCUMENTS

Assignments of all serialized sample tags to field personnel
is recorded in the Leader's logbook. Individuals are accountable
for each tag assigned to them until it has been filled out,
attached to a sample, and transferred to another individual with
the corresponding Chain-of-Custody Record. At no time are any
sample tags to be discarded; if any of these forms are lost, voided
or damaged, it is noted in the appropriate FOR or logbook immediately
upon discovery. Tags attached to those samples spl i t with a fa c i l -
ity will be accounted for as described below.

At the completion of any reconnaissance or fie ld-sampl ing in-
vest igat ion, all unused sample tags are to be returned t o* t he Leader
• by the i n d i v i d u a l to whom they wore o r i g i n a l l y a s s i s ued . t h i s i n d i -
vidual l i sts the serial numbers of the returned items in the Lead e r ' s
logbook and signs and dates the transfer.

CHAIN-OF-CUSTODY RECORDS

All serial ized Chain-of-Custody Records are assigned and
account ed for in a manner similar to that for the sample tajis
as described above. When samples are transferred from a f ie ld
sampler or courier to field laboratory personnel, the ana ly s t ,
after signing, retains the original custody record and files it
in a safe place. The copy of the custody record is returned to
the Leader. A similar procedure is followed when d i spatch ing
samples via common carr ier , mai l , e t c . , except that the o r i g i n a l
accompanies the shipment and is signed and reta ined by the r e c e i v i n g
laboratory sample custodian.
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When samples are split with the facil ity or another government
agency, the separate custody record that is prepared (see page #77 )
is labeled to indicate this. In addition, the serial numbers
from all the tags are recorded on the custody record. The person
relinquishing the samples to the faci l ity or agency should request
the signature of a representative of the appropriate party,
acknowledging receipt of the sample. If a representative is unava i l -
able or refuses to sign, this is noted in the "received by" space.

* •When appropriate, as in the case where the representative is unava i L-
able, the custody record should contain a statement that the samples
were delivered to the designated location at the designated t ime.
The copy of the custody record may be given to the facility or-agency
upon request; all originals are returned to the Le-udcr.

AIL laboratory ob s e rva t i o n and c a l c u l a t i o n - , nor. recorded on
serial ized bench cards, ins trument- graph pr in tout s , e t c . , are
entered in serial ized logbooks ass igned by a file custod ian . The
logbook should contain information sufficient to recall and do-
scribe succintly each step of the analysis performed should the
analyst .be required to testify in subsequent enforcement proceed-
ings. Suff ic ient detai l should be provided to enable others to
reconstruct the analysis should the analyst not be ava i lab l e to do
so. Any irregularit ies observed during the test ing process shou ld
be noted. If, in the technical judgement of the analyst, it is
necessary to deviate from a particular analytical method, the de-
viation shall be properly justified and documented.

When an individual is assigned a logbook for use on a var i e ty
of projects , each page contains informat ion about on l y one pro ject
and is labeled with the project code, dated, and s igned by tin- in-
dividual . All bench cards, instrument pr intouts , and other separate
documents are labeled s im i l a r l y . Notes ( taken at meet i ngs , from re-
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search articles, e t c . ) which do nob relate to a particular project
shall not be kept in the assigned logbook. When a laboratory log-
book is completed, it. is returned to the file custodian and a new
logbook is issued. The custodian or other appropriate staff member
maintains an inventory sheet for the logbook, listing the project
code for each page. These books that have been completed and turned
in are used for reference purposes only.

Where applicable, the file custodian issues a serial ized instru-
ment logbook in which all information relating to calibration and
maintenance of a particular laboratory instrument is recorded. A
serialized sample entry logbook is used in the laboratory to record
the entry of the samples to the laboratory or laboratory instrument
for analys is . Aga i n , carh pa fie should con ta i n i n fo rma t i o n about one
project only.

PHOTOGRAPHS

When movies, slides or photographs are taken which v i s u a l l >
show the effluent or emiss ion source and/or any mon i t o r i n g l o c a t i o n - . ,
they are numbered to correspond to logbook entr i e s . Th« riaim- of the
photographer, date, t ime, .site location, and site descr ip t ion are
entered sequentially in the logbook as photos are taken. Once developer.
the slides or photographs should be serial ly numbered corresponding
to the logbook descriptions.

CORRECTIONS TO DOCUMENTATION

As previously noted, unless prohibited by weather cond i t i on s ,
all documentation in logbooks, FDR ' s , sample tags, custody records
and other data sheets are filled out with waterproof ink. None of
the accountable ser ia l ized documents listed above arc to be destroyed
or thrown away even if they are illegible or conta in i naccurac i e s
which required a replacement document.
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If an error is made in a project logbook assigned to one
individual, that individual may make corrections simply by
crossing a line .through the error and entering the correct informat ion .
Changes made subsequently are dated and initialed. If an error is
discovered on a sample tag, custody record, or FOR, when poss ib le the
person who made the error should correct it. Correct ions or in ser t ions
are made by inserting the word or abbreviat ion for "corrected" , the
date, and the correcting person's initials beside the correct ion.
The procedure applies to words or figures inserted or added to a prior
recorded statement.

If a sample tag is lost in shipment, or a tag was never-
prepared for a sample(s) , or a properly tagged sample was not
transferred v» i th a formal Cha in-of-Cus tody Record , the f o l l < t u i n < j L
procedure appl ies . A wr i t t en statement is prepared d e t a i l i n g hou I he
sample was col lected, air-dispatched or hand-transferred to the f i e l d
or laboratory. The statement should include all pertinent i n f o rma t i o n ,
such as entries in field logbooks regarding the sample , whether the
sample was in the sample col lector 's physical possession or in a
locked compartment unt i l hand-transferred to the laboratory , et< .
Copies of the statement are distributed to the Leader and the appropr ia t e
project files.

CONSISTENCY OF DOCUMENTATION

Before releasing any analytical sample results to the Leader ,
the Field Analysts and/or Laboratory Analysts assemble and cross-check
information on corresponding sample tags, custody records, bench
cards, analyst logbooks and sample entry logbooks to ensure that data
pertaining to each part icu lar sample is consistent throughout the
record. A statement that all project ev ident iary data in the
Laboratory ' s possess ion has been accounted for accompanies the
transfer on any analytical data from the Analyst to the Loader .



( The leader then conducts a cross-check of evidentiary data
' in his possession (FDR' s , logbooks, custody records, etc . ) to

•• ensure that information recorded corresponds to information from
( each of the Analysts and is consistent throughout the project record.

* DOCUMENT NUMBERING SYSTEM AND INVENTORY PROCEDUREL- ———————.________________________________

In order to provide document accountability to the
appropriate individuals, each of the document categories discussed
above features a unique serialized number for each item within the
category. Logbooks, FDR' s , sample tags and custody records are sor ta i l -
numbered before assignment to project personnel. The logbooks and >

FDR's are usually given a five-digit number, with the project code
as the first three digits followed by a two digit document number.
Sample tags and custody records arc labeled wi th a four d i n i t document :
number and the project code appears elsewhere on the document.. All
documentation not covered by the above (logbooks, data sheets, j >raphs .
e t c . ) are uniquly and serially numbered using the project code as part
of the number when appropriate.

All other documents (such as recorder graph paper-, data
calculat ion sheets, memos, correspondence, photos, e t c . ) wh i ch are
generated during a project are sequentially numbered with the project
code, initialed, and a serialized number, usually at the t ime the f i l e
is assembled.

FILES

After a Leader has completed his work for a part i cu lar
investigation, all documents generated from that project shou ld be
assembled in the file. Individuals may retain clean (no handwr i t t en
comments) copies of documents for their personal fi les but on ly after
personally verifying that the original or similar copy is in the f i l e .
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The Leader is responsible for assuring the collection, assembly,
and inventory of all documents relative to a particular project at
the time the project objectives are completed. The file then
becomes accountable. Any records Leaving the file must be signed out.

PROJECT FILE

When the Laboratory has completed the project object ives ,
all inventoried file documents are reviewed. By this time each
document will have been labeled with a unique serialized number as
specified above. The format of the File covers the following document
classes.

A. Project Logbooks
B. Fie ld Data Records
C. Sample Ident if icat ion Documents
D. Chain-of-Custody Records
E. Analytical Logbooks, Log Data, Calculat ions,

Bench Cards , Graphs, etc.
F. Correspondence

1 . Intra-office
2. EPA
3« Industry
4- Record of Conf ident ia l Mater ia l

G. Report Notes, Calculations, e t c . : Drafts
H. References, Literature
I. Sample (on-hand) Inventory
J. Check-out Logs
K. Litigation Documents
L. Miscellaneous - photxos, maps, drawings, etc .

Once deposited in the File, documents may only be checked
out through Canton Analytical Laboratory or designated repre s en ta t i v e .

REPORTS

All draft reports are numbered and accountab le . I'he author '
i s responsible for d i s seminat ing draft reports for in terna l r o v i t -w ,
and prepar ing a memorandum for the Leader to t ran sm i t cop ies t.o the
Cl ient .
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All draft copies of the report are to be returned to the Leader.
Once comments have been incorporated and the f inal report has
been prepared, all draft copies are disposed of.

LITIGATION DOCUMENTS

Any court documents, litigation reports, letters, memos, e t c . ,
from t h e ^EPA, State Pollution Control offices, etc . ; which discuss
legal matters or strategies, should be placed in a separate f i l e
folder which is reviewed by Laboratory personnel at the appropriate t ime,

CONFIDENTIAL INFORMATION ' ^

Any information received with a request of con f i d e n t i a l i t y is
handled a.s " c o n f i d e n t i a l " . \ separate, locked f i l e - i s m a i n t a i n e d
by the Chain-of-Custody custodian for the segregat ion and storaj-e of
al l confidential and trade-secret information. Upon rece ipt , ( h i s
information is directed to and recorded in the Conf iden t i a l I nv en to ry
Log. The information is then made available to authorized personne l ,
but only after it has been logged out. The informat ion shal l be
returned to the locked f i l e at the conc lus ion of each work i ng day.
Confidential information may not be reproduced except upon approva l
by and under the supervision of Canton Analytical Laboratory. Any
reproduction should be kept to an absolute min imum. All copies will
be -entered into the document control system and the same requirements
will apply as for the original. In add i t ion , this information may not
be entered into any computer or data handl ing system. Conf i d en t i a l
documents may not be destroyed except upon approval by and under

' the supervision of Canton Analytical Laboratory. The Company s ha l l
remove and retain the cover page of any confident ial i n fo rmat i on
disposed of shall be removed and retained for one year and a record
of the destruct ion shall be kept in the Conf iden t i a l Inventory Log.
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GLASSWARE CLEANING PROCEDURES

Append ix B
Glassware Clean ing Procedures
Qua l i t y Assuranc e Manua l



GLASSWARE CLEANING PROCEDURES

A. All field sample bottles are new and not washed. From each
new lot of incoming sample bottles, a randomly selected
bottle is filled with deionized water, let set 24 hours, and
all parameters- are analyzed to determine if contamination
exists.

B. General Laboratory Glassware

1. Remove any foreign material in glassware or container
with phosphate-free laboratory detergent solut ion, hot
water and brush .

2. Rinse thoroughly with warm water to remove all detergent .

3> Rinse thoroughly with deionized water.

4. If a grease f i lm remains, use acetone to dissolve and remove
the grease. Then follow general washing procedures (Step.-.
1 , 2, and 3) .

5. If any additional residue remains, rinse and/or soak the
item with 1+1 hydrochloric acid (HC1 ) or chromic ac id
cleaning solution, then follow the general washing procedure
(Steps 1 , 2, and 3) .

C. BOD Bottles and Dilution Water Bottles for Bacter ia Ana l y s t s :

J. Empty bottles and retain caps to be washed by hand.

2. Rinse bottles with warm tap water and place upside down
in d i shwasher .



3- Put appropriate amount of dishwasher detergent
; (phosphate-free) in dishwasher.

4. Operate dishwasher through full cycle.

5- Wash bottle caps by "general laboratory glassware"
i . procedure ( B ) .

D -6. Remove bottles from washer and place bottles and caps
in the appropriate'cabinet in the laboratory.r 0. Metals Glasswarer ~L 1. Remove any debris in the glassware or container with
detergent , tap water , and a brush .

l-i
2. If residue is still present, soak in warm chromic ac id

f ; cleaning solution.

E

c

3. Rinse the glassware or container with 1 + 1 n i t r i c a < - i d ( HX0 .3 . )

4. Rinse with deminera 1 i zed-d ist i 1 led water three s u c c e s s i v e -
t imes.

E. Odor Glassware

1. Wash with phosphate-free laboratory detergent solut ion
and hot water.

2. Rinse thoroughly twice with warm tap water .

3. Rinse thoroughly with sulfuric acic c leaning solut ion

4. Rinse thoroughly with demineraIized water.

5- Use immediate ly .



F. Automatic ISCO Sampler Bottles

! 1. Empty the bottles, rinse with tap water and brush
out excess debris.iIi

2. Operate dishwasher through full cycle.
1 •

3. Remove the bottles from the dishwasher after drying and
ri place in the field department storage area.

4. Before being taken into the field, bottles are acid
I rinsed with 1+1 nitric acid.

c
5> Rinsed three times with deionized water .

G. Spectrophotomcter Ce l l s (Curve t t e s )

1 . DO NOT USE BRUSHES TO CLEAN CELLS .

2. Rinse with I+1 nitric acid NOT su lfur i c acid c l ean i ng so l u t i o nE 3. Rinse with demineraI ized water at least throe t ime * .r ~l _ NOTE: Handle curvettes from top (open end) only .
Be careful to avoid contact between surface

I of curvettes and other hard surfaces. DO NOT
leave fingerprints or spots on curvettes.n

H. Special Procedures for Removing Substances from Hratocl G la.s- .v » . >r«-
r~

! . Remove any debris from the glassware w i th phosphate-t"r < 'f
laboratory detergent solution and a brush.

2. Rinse thoroughly wi th tap water .



3. Soak the glassware in a chromic acid cleaning solut ion
for at least 15 minutes. If debris does not come off,
continue to soak in the acid solution for a longer

I period of time, possibly overnight.

I 4> Rinse with tap water.

P 5. Rinse with demineralized water three times min imum.

_ I. Oil Flasks
I*

I . Clean as in general glassware and container procedures (B)ir 2. F i l l Mask w i t h chromic ac i d < : l o a n i n g .«.«»! t i t . i nn l » r . 1
IT r e l a t i v e l y long period of t ime , preferab ly o v < > r n i < j > h i . .

_, J. Gas Chrotnatography GlasswareL
1. Wash the glassware in hot water with phosphate-free

•^ laboratory detergent.

r 2. Rinse with hop tap water.

.- N«~' 3- If any trace of residue remains , soak the glassware in
| chromic acid cleaning solution for at least 15 minu t e s .

j i 4. Rinse with hot tap water to flush away loosened ma t e r i a l
and until washings are acid free .

r
5- Rinse with acetone.

6. Air dry glassware and store in des ignated drawers , in
organic area.

u '



7. Flush the glassware just before using with the same
solvent to be used in the analysis.

I K. Pesticide and Herbicide Sample Containers

1. New 1 liter glass bottles with caps are rinsed with
pesticide grade methylene chloride.

II 2. Bottles and caps are oven dried in an inverted posit ion.

F 1 3- Bottles are cooled, capped, and shipped to the job-s i te .

0c
0c
c
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CANTON ANALYTICAL LABORATORY SAFETY PROCEDURES

Append i x C
Safety Procedures
Qua l i t y Assurance Manual
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SAFETY PROCEDURES

1. Laboratory Conduct;
Fol low instructions exactly.
Perform only authorized experiments.
Protect eyes, face, hands, and body.
Practice good housekeeping.
Learn basic first aid.
Know where to get help quickly.
Know location of first aid and fire fighting equipment.
Report all accidents and unusual occurrences immediately.
Be professional.

2. Personal Safety;
Safety glasses are required.
Clean up all water spills on the floor.
Use only equipment and tools suited to the job at hand.
Dispose of broken glass only i n - t h e marked con ta i ne r .
Do not wear loose clothing or open-top shoes. Wear a
laboratory coat , a rubber apron, goggles, or- g loves when
indicated.
Avoid working alon§" in the laboratory.

3. Fire Prevention

Whenever possible, and always when large quant i t i e s arc-
involved, use flammable Liquids in a fume hood. When it is

—, necessary to use flammabl.es on an open bench, be c e r t a i n
; that there are no flames nearby.

Place waste flammable l iquids in the appropr iate safety
cans for d isposa l .
Dispose of solid and liquid ox idants , such as perox ide s ,
perchlorates, and n itrates , by flushing down the s ink
with water . Keep these materials away from f l ammab l e i t ems
such as wood and paper.
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Be certain not to overload electr ical c ircu its .
Do not use equipment with worn or bare wir ing.
Be aware of the two types of fire extinguishers In
the laboratories. The dry chemical ( 2 A 4 0 B C ) typo is foe-
use on paper, l iquid, or electr ical fires. The C02
(BC) type if for use on l iqu id , or e lectr ica l f i r e s .
Know the location of the fire ext ingu ishers , b l anke t s ,
and fire alarms.

4> Prevention of Poison ing
Use toxic materials such as chlorine gas, cyanides, and
bromine in a hood only. These arc inhalation hazards, and
some are toxic by skin absorption.
Use gloves when handling bromine.
Some compounds in use in the lab are s low ac t i ng po i sons
when i n jested or absorbed in . sma l l amounts . .\monu I ! » < • - » < •
are arsen i c , mercury, lead, and hexava l en t c h r om i um
compounds. Wear g loves when hand l i ng the.se compound-, in
high concentrat ions and wash hands thoroughly after use .
Clean up all chemical sp i l l s , even of seemingly harmless
materials. One spill -may react w i th another. Ne u t r a l i z e
concentrated acids wi th ' sod ium carbonate ( N a 2 C 0 3 » , and
bases with boric acid ( H 3 B 0 4 ) before c l e an i ng up.
Always use a rubber bulb to pi pet .
Exerc ise care in handling of all samples . 1 he i r conten t s
are unknown.
Do not eat, dr ink , or smoke in the lab work areas .
If you have any questions about handl ing a par t i cu l a r

• compound or reaction, consult your superv isor , or the ( R(
Handbook of Laboratory Safety.

5- Safety Equipment
Know how to use the fo l l ow ing items In the Laboratory :
F ire ext inguishers, fire b lanket , f ire a larm, safety
showers, eye wash stat ions , and f i r s t aid k i t s .



6. General
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Protective Clothing - Each employee will be provided a
sufficient number of laboratory garments ( i . e . , lab coats ,
smocks, e t c . ) to be worn at all times wh i l e in the
laboratory. Each employee should have one clean garment
available at all times.
Eye Protection - Safety glasses are required under
Federal law and must be utilized. Custom-fit safety
glasses or corrective lenses are furnished by Canton
Analytical Laboratory.
Foot Protection - Conventional street-type footwear is
sufficient. Sandals, canvas, or similar footwear should
not be worn in the laboratory.
Miscellaneous - Rubber, cloth, or leather gloves are
available for hand protection and must be worn whenever
the occasion warrants.
Exits - Be consc ious at . a l l times of the nrarrst laboratory
ex i t and nearest bu i t d i i i " e x i t .
Smok Lng - Smoking is str ict ly prohibited in t h < - labor at or \ .
Food - Do not eat or drink in the laboratory or 1 storr Innrhc
in refrigerators used for chemicals .



WATER SOIL

PARAMETER
Asbestos
Aluminum
Chromi urn
Bar ium
Beryl Iium
Cobalt
Copper-
Iron
Nickel
Manganese
Zinc
Boron
Vanadium
Silver
Arsenic
Antimony
Selenium
Thallium
Mercury
Tin
Cadmium
Lead
Ammonia
Cyanide
Sulfide
Acid Extractables
Base/Neutrals
Volatiles
Pesticides
PCB
Dioxins
Thiram
References:

( REFERENCE ) METHOD
/ o \
( 1 )<U( i )( i )( i )( i )( i )( i )( i )( i )(i )(i )( i )(i )( i )( i )( i )( i )(i )( i )( i )( i )( i )( i )
( 4 )
( 4 )
( 4 )
( 4 )
( 4 )
( 4 )
( 4 )

P & CAM 239
2 0 2 . 1
2 1 R . 1
2 0 S . 1
2 1 0 . I
2 1 9 -
2 2 0 .
2 3 6 .
249 .
2 4 3 .
2 S 9 . 1
2 1 2 . 3
2 8 6 . 1
2 7 2 . 1
2 0 6 . 3
2 0 4 - 1
2 7 0 . 3
2 7 9 . 1
2 4 5 - 1
282 . 1
2 13 . 1
2 3 9 . 1
3 5 0 . 3
3 3 5 - 33 7 6 . 2
604
6 2 5
601 , 602
608
608
613608

(REFERENCE) METHOD

(3) - ——
( 1 ) 202 . 1
( 1 ) 2 18 . 1
( 1 ) 2 0 8 . 1
( I ) 2 1 0 . 1
( 1 ) 2 1 9 - 1
( 1 ) 2 2 0 . 1
( 1 ) 2 3 6 . 1
( 1 ) 2 4 9 . 1
( 1 ) 2 4 3 - 1
( 1 ) 2 8 9 . 1
( 1 ) 2 1 2 . 3
( 1 ) 2 8 6 . 1
( 1 ) 2 7 2 . 1
( 1 ) 2 0 6 . 3
( 1 ) 2 0 4 - 1
( 1 ) 2 7 0 . 3
( 1 ) 2 7 9 . 1
( 1 ) 2 4 5 - 1
( 1 ) 2 8 2 . 1
( 1 ) 2 1 3 . 1
( 1 ) 2 3 9 - 1
( 1 ) 3 5 0 . 3
( 1 ) 3 3 5 - 3
( 1 ) 3 7 6 . 2
( 5 ) 8040
( 5 ) 8 0 9 0 , 8 1 0 0 , 8 1 1 0 , 8 1 2 0( 5 ) 8 0 1 0 , 8 0 2 0 , 8 0 3 0
( 5 ) 8 0 8 0( 5 ) 8080
( 5 ) 8 130( 5 ) 8080

• ( 1 ) Methods for Chemical Analys is of Water and Wastes , EPA
6 0 0 / 4 - 7 9 - 0 2 0 , March 1 < ) 7 < > .

(2) N IOS I I Manua l o f Ana l y t i c a l Methods , Second edit ion,
Volume 1 , U . S . D«- | > l . . o f Hea l t h , Educat ion and Welfare .

(3) Inter im Method for tho Determinat ion of Asbestos in Bulk
I n s u l a t i o n samp l e s , RPA 6 0 0 / M 4 - 8 2 - 0 2 0 , December 1 9 8 2 .

(4) Methods for Organ i c Chemica l Analysis of Munic ipa l and
I n d u s t r i a l Was t ewat c . - r , E l 'A 600/4 - 8 2 - 0 $7 , July 1 9 8 2 .

(5) Test Methods for the Eva luat ion of Sol id Waste , Phys i ca l/
Chemica l Method s , SW 8 4 6 .


